
P
age 1  

H
O

U
-2011-00026, P

art Tw
o



P
age 2  

H
O

U
-2011-00026, P

art Tw
o



P
age 3  

H
O

U
-2011-00026, P

art Tw
o



P
age 4  

H
O

U
-2011-00026, P

art Tw
o



P
age 5  

H
O

U
-2011-00026, P

art Tw
o



P
age 6  

H
O

U
-2011-00026, P

art Tw
o



P
age 7  

H
O

U
-2011-00026, P

art Tw
o



P
age 8  

H
O

U
-2011-00026, P

art Tw
o



P
age 9  

H
O

U
-2011-00026, P

art Tw
o



P
age 10  

H
O

U
-2011-00026, P

art Tw
o



P
age 11  

H
O

U
-2011-00026, P

art Tw
o



P
age 12  

H
O

U
-2011-00026, P

art Tw
o



P
age 13  

H
O

U
-2011-00026, P

art Tw
o



P
age 14  

H
O

U
-2011-00026, P

art Tw
o



P
age 15  

H
O

U
-2011-00026, P

art Tw
o



P
age 16  

H
O

U
-2011-00026, P

art Tw
o



P
age 17  

H
O

U
-2011-00026, P

art Tw
o



P
age 18  

H
O

U
-2011-00026, P

art Tw
o



P
age 19  

H
O

U
-2011-00026, P

art Tw
o



P
age 20  

H
O

U
-2011-00026, P

art Tw
o



P
age 21  

H
O

U
-2011-00026, P

art Tw
o



P
age 22  

H
O

U
-2011-00026, P

art Tw
o



P
age 23  

H
O

U
-2011-00026, P

art Tw
o



P
age 24  

H
O

U
-2011-00026, P

art Tw
o



P
age 25  

H
O

U
-2011-00026, P

art Tw
o



P
age 26  

H
O

U
-2011-00026, P

art Tw
o



P
age 27  

H
O

U
-2011-00026, P

art Tw
o



P
age 28  

H
O

U
-2011-00026, P

art Tw
o



P
age 29  

H
O

U
-2011-00026, P

art Tw
o



P
age 30  

H
O

U
-2011-00026, P

art Tw
o



P
age 31  

H
O

U
-2011-00026, P

art Tw
o



P
age 32  

H
O

U
-2011-00026, P

art Tw
o



P
age 33  

H
O

U
-2011-00026, P

art Tw
o



P
age 34  

H
O

U
-2011-00026, P

art Tw
o



P
age 35  

H
O

U
-2011-00026, P

art Tw
o



P
age 36  

H
O

U
-2011-00026, P

art Tw
o



P
age 37  

H
O

U
-2011-00026, P

art Tw
o



P
age 38  

H
O

U
-2011-00026, P

art Tw
o



P
age 39  

H
O

U
-2011-00026, P

art Tw
o



P
age 40  

H
O

U
-2011-00026, P

art Tw
o



P
age 41  

H
O

U
-2011-00026, P

art Tw
o



P
age 42  

H
O

U
-2011-00026, P

art Tw
o



B
uilding and Safety Policy B

ranch 
M

inistry of housing and Social D
evelopm

ent 
A

m
ending the B

C
 B

uilding C
ode to Perm

it up to 
and including 6 Storeys of W

ood-Fram
e B

uildings 
of R

esidential O
ccupancy 

Stage 2 R
eport

R
ecom

m
ended B

uilding C
ode C

hanges 
to perm

it 5 and 6 Storey W
ood-Fram

e 
B

uildings of R
esidential O

ccupancy 

October 28, 2008 

Prepared by 
GHL Consultants Ltd

Read Jones Christoffersen
Suite 950, 409 Granville Street 

Suite 300, 1285 W
est Broadway 

Vancouver, BC  V6C 1T2 
Vancouver, BC  V6H 3X8 

Andrew Harmsworth 
Grant Newfield 

Gary Chen 
Leslie Peer 

 
Douglas W

atts 

GHL File No.: BSP-3517.00 
RJC No.:  100419.P000 

 
 

100419.P001 

P:\PR
J\35\3517 - A

m
ending B

C
B
C
 6 S

torey W
oodfram

ed\R
eport\Phase 2\B

S
PB

-Phase2R
eport.doc

P
age 43  

H
O

U
-2011-00026, P

art Tw
o



ii 
 

SU
M

M
A

R
Y 

Stage 2 R
eport – R

ecom
m

ended B
uilding C

ode C
hanges to perm

it 5 and 6 Storey W
ood-Fram

e 
B

uildings of R
esidential O

ccupancy 

A
s part of the recent initiative to am

end the current B
C

 B
uilding C

ode (B
C

B
C

) to perm
it up to and 

including 6 storeys of w
ood-fram

e construction of residential occupancy, G
H

L C
onsultants Ltd 

(G
H

L) and R
ead Jones C

hristoffersen Ltd (R
JC

) have been requested by the B
uilding and Safety 

Policy B
ranch of the M

inistry of H
ousing and Social D

evelopm
ent to prepare the follow

ing Stage 2 
R

eport w
hich provides the recom

m
ended C

ode changes to perm
it 5 and 6 storey w

ood-fram
e 

buildings in B
C

, as w
ell as the associated technical and process risks identified in the Stage 1 

R
eport.

The Stage 2 R
eport includes recom

m
ended C

ode changes and rationales to D
ivision B

, Parts 3 and 
4 and the associated appendix notes.  N

o C
ode change is recom

m
ended for D

ivision B
, Part 5 as it 

is a perform
ance-based C

ode. 

The Stage 2 R
eport m

ust be read in conjunction w
ith the Stage 1 R

eport for com
pleteness.  
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D
ISC

LA
IM

ER
 

This technical report is prepared by G
H

L and R
JC

 for the M
inistry of H

ousing and Social 
D

evelopm
ent.  The purpose of this report is to provide a professional opinion to the M

inistry on the 
recom

m
ended C

ode changes to perm
it up to and including 6 storeys w

ood-fram
e buildings of 

residential occupancy.  The recom
m

ended C
ode changes are based on G

H
L and R

JC
’s w

ork as 
docum

ented in the Stage 1 R
eport.  The w

ork of this Stage 2 report, as w
ell as the Stage 1 R

eport, is 
lim

ited by the tim
efram

e, w
hich w

ould norm
ally require substantial research for a significantly 

greater duration.  The sole objective of this report is to provide a set of recom
m

ended C
ode changes 

aim
ed at perm

itting 5 and 6 storey w
ood-fram

e buildings and addressing the related technical and 
process risks in fire safety, structural and building envelope designs, as have been identified in the 
Stage 1 R

eport.  The w
ork as presented in this report is based on G

H
L and R

JC
’s know

ledge as 
com

petent practitioners in their respective fields.  G
H

L and R
JC

’s w
ork shall not be construed as 

exhaustive.  There m
ay be other relevant considerations for the C

ode change proposal not identified 
by G

H
L and R

JC
.  It is understood that a public consultation process is being carried-out in 

conjunction w
ith this report.  The decision to accept the risk of any type of construction or related 

issue identified is a decision by the B
C

 G
overnm

ent to accept the associated level of risk. Enacting, 
changing or am

ending the B
uilding C

ode for B
C

 is the authority of the B
C

 G
overnm

ent by law
s of 

B
ritish C

olum
bia and C

anada.  G
H

L and R
JC

 are not responsible for the decision to accept the 
risks.  The B

C
 G

overnm
ent shall be solely responsible for the act of am

ending the B
C

 B
uilding 

C
ode to perm

it up to and including 6 storeys of w
ood-fram

e construction of residential occupancy, 
or m

aking any changes to any provisions in the B
uilding C

ode.   It is the B
C

 G
overnm

ent’s sole 
discretion to adopt, consider or accept any part or in full the w

ork of G
H

L and R
JC

 contained in this 
report.  G

H
L and R

JC
 shall not be responsible for any loss of any kind that m

ay arise due to any 
construction, building, or structure as a result of G

H
L and R

JC
’s w

ork or any B
uilding C

ode or 
construction regulation change in B

ritish C
olum

bia, or anyw
here.  Should this report be m

ade 
available to other organizations that have regulatory capacity in construction of buildings and 
structures for anyw

here this disclaim
er shall equally apply. B

y preparing this report G
H

L and R
JC

 
do not express explicitly or im

plicitly any social, econom
ical or political opinion, or any other non-

technical opinion, as it relates to the C
ode change proposal. This report is intended to be purely 

technical in nature. A
ny inquiries on this report shall be directed to the M

inistry: 

M
anager 

B
uilding and Safety Policy B

ranch 
O

ffice of H
ousing and C

onstructions Standards 
M

inistry of H
ousing and Social D

evelopm
ent 

5
th Floor, 609 B

roughton street 
PO

 B
ox 9844 Stn Prov G

ovt 
V

ictoria, B
C

  V
8W

 9T2 
Em

ail building.safety@
gov.bc.ca
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1.0 B
A

SIS O
F R

EPO
R

T 

1.1  Stage 2 R
eport 

A
s part of the recent initiative to am

end the current B
C

 B
uilding C

ode (B
C

B
C

) to perm
it up to and 

including 6 storey com
bustible buildings of residential occupancy, G

H
L C

onsultants Ltd (G
H

L) and 
R

ead Jones C
hristoffersen Ltd (R

JC
) have been requested by the B

uilding Safety and Policy B
ranch 

(B
SPB

) of the M
inistry of H

ousing and Social D
evelopm

ent to prepare the follow
ing Stage 2 R

eport 
w

hich provides the recom
m

ended C
ode changes to address the technical and process risks identified 

in the Stage 1 R
eport. The Stage 2 R

eport includes the recom
m

ended text for the C
ode changes and 

their rationales, specifically developed to address 5 and 6 storey w
ood-fram

e building of residential 
occupancy.  A

lthough the recom
m

endations are for 5 and 6 storey w
ood-fram

e buildings of residential 
occupancy, som

e of these recom
m

endations are applicable to other buildings.  W
here appropriate, the 

report identifies the recom
m

endations that should also be extended to include non-5 and 6 storey 
w

ood-fram
e buildings of residential occupancy.  This Stage 2 R

eport shall be read in conjunction w
ith 

the Stage 1 R
eport for com

pleteness. 

1.2  R
ole of G

H
L and R

JC
 

The role of G
H

L and R
JC

 as consultants to B
SPB

 is to recom
m

end, to the best of our professional 
know

ledge, C
ode changes to address technical and process risks in fire safety, structural and building 

envelope as determ
ined by our w

ork in Stage 1 w
ith respect to 5 and 6 storey w

ood-fram
e buildings.  

G
H

L and R
JC

 are retained to address conventional w
ood-fram

e construction typical in B
C

; w
e have 

not been retained to address any other types of com
bustible construction.  H

ow
ever, for consistency 

w
ith the C

ode, w
e have used the term

 “com
bustible construction” in this report; see Section 1.5 for 

further discussion. 

1.3  R
ole of the B

C
 B

uilding C
ode 

The B
C

B
C

 is the B
uilding C

ode for B
ritish C

olum
bia, except V

ancouver w
here it is governed by the 

V
ancouver B

uilding B
ylaw

.  The B
C

B
C

 is the regulation that governs building construction in B
C

.  
The 2006 B

C
B

C
 is the edition of the B

C
B

C
 currently in effect, and it is an objective-based B

uilding 
C

ode.  C
ode com

pliance w
ith the 2006 B

C
B

C
 is achieved by dem

onstrating com
pliance w

ith the 
C

ode objectives.  It is noted that the design of a technically sound building depends upon m
any factors 

beyond sim
ple com

pliance w
ith the B

uilding C
ode.  The 2006 B

C
B

C
 has the follow

ing 5 broad 
objectives, w

hich are further refined into specific objectives that translate into C
ode requirem

ents [1]:

�
Safety

�
H

ealth 
�

A
ccessibility for persons w

ith disabilities 
�

Fire protection of building and facilities 
�

Energy

A
s an objective-based C

ode, the 2006 B
C

B
C

 provides 2 avenues for C
ode com

pliance.  O
ne is 

prescriptive through m
eeting the acceptable solutions in D

ivision B
.  The other is by alternative 

solutions, w
hich often requires technical substantiation to dem

onstrate that a proposed design w
ill 
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achieve a level of perform
ance that m

eets the m
inim

um
 required by the B

uilding C
ode.  D

ivision A
 

A
ppendix A

-1.2.1.1.(1)(a) and (b) further clarifies C
ode com

pliance via acceptable solutions and via 
alternative solutions.   

A
s an objective-based C

ode, the B
C

B
C

 does not restrict the design and construction of a building to 
the acceptable solutions.  The C

ode provides an opportunity to achieve C
ode-com

pliance through 
alternative solutions should it be desired.  It is know

n that 5 and 6 storeys w
ood-fram

e buildings have 
been built previously under equivalencies and alternative solutions, often as a “podium

” structure 
w

here the first storey is noncom
bustible of com

m
ercial use and the rem

aining being residential w
ood-

fram
e.   

H
ow

ever, in the absence of an acceptable solution in D
ivision B

 to specifically recognize 5 and 6 
storey com

bustible buildings, designers and A
H

Js alike are not given a clear basis for the design and 
review

 of such buildings.  This is because the m
ajority of the C

ode requirem
ents are largely predicated 

upon the construction A
rticle determ

ined in Subsection 3.2.2., w
hich is determ

ined based on building 
characteristics 

including 
sprinkler 

provision, 
building 

height, 
building 

area, 
and 

occupancy 
classification.  Therefore, w

ithout an acceptable solution to recognize the constitution of 6 storey 
com

bustible buildings, it is difficult for designers and A
H

Js to justify such building, as w
ell as any 

related alternative solutions, because it is difficult if not im
possible to provide an analysis for a design 

not specifically defined in D
ivision B

.   

1.4 Public Interest D
ecision 

C
hanging the B

uilding C
ode is a public-interest decision.  The B

C
B

C
 has been changed and revised 

since its first enactm
ent in 1973.  The act of enacting and revising the B

uilding C
ode is defining the 

acceptable m
inim

um
 level of perform

ance for buildings in B
ritish C

olum
bia.  R

isk is generally 
defined as the product of probability of failure and the consequence.  D

ivision B
 of the B

uilding C
ode 

defines the boundaries betw
een acceptable risk and the “unacceptable” risks referred to in the 

statem
ents of the C

ode objectives.  That is, any risk rem
aining once the applicable acceptable 

solutions in D
ivision B

 have been im
plem

ented represents the residual level of risk deem
ed to be 

accepted by the broad base of B
ritish C

olum
bians w

ho have taken part in the consensus and legislative 
processes used to develop the B

C
B

C
 [1].   Therefore, by changing the B

uilding C
ode to perm

it up to 
and including 6 storeys of com

bustible building of residential occupancy, it is an act to acknow
ledge 

and accept all risks associated w
ith the C

ode change. 

1.5 A
ssum

ptions 

C
O

M
B

U
STIB

LE C
O

N
STR

U
C

TIO
N

 
The w

ork presented in this report assum
es traditional w

ood-fram
ing construction em

ployed in B
C

 as 
requested by the M

inistry.  This assum
ption is consistently used in w

ith respect to structural and 
building envelope discussion in this report as the respective Part of the C

ode are m
ore specific on the 

type of m
aterial and construction technique.  H

ow
ever, w

ith respect to D
ivision B

 Part 3, the term
 

“com
bustible construction” is used as in term

s of fire safety, the C
ode requirem

ents of this Part are 
founded on the basis of com

bustible versus noncom
bustible construction m

aterials, notw
ithstanding 

that the typical com
bustible construction in B

C
 is w

ood-fram
e construction as lim

ited by other C
odes, 

standards and engineering requirem
ents outside of D

ivision B
, Part 3.  The term

inology on 
“com

bustible 
construction” 

and 
“w

ood-fram
e” 

construction 
can 

generally 
be 

considered 
as 

interchangeable, except w
ith respect to fire safety, it should be noted that com

bustible construction 
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could potentially include other types of com
bustible m

aterial through alternative solutions, and that 
G

H
L and R

JC
 have only been retained to address w

ood-fram
e construction. 

S
C

O
PE O

F C
O

D
E

C
H

A
N

G
E

The w
ork also assum

es changing the B
uilding C

ode w
ith respect to fire safety, structural and building 

envelope requirem
ents in D

ivision B
, Part 3, Part 4 and Part 5, respectively.  G

H
L and R

JC
 have not 

been requested to provide w
ork relating to any other aspect of the B

uilding C
ode outside of D

ivision 
B

, Part 3, Part 4 and Part 5, including construction fire safety.  Specifically, G
H

L has only been 
requested to com

m
ent on fire safety requirem

ents pertaining to Part 3; other requirem
ents such as 

occupant safety due to building usage and accessibility as w
ell as health requirem

ents contained in 
Part 3 are not part of the scope of G

H
L’s w

ork.  A
t tim

e of report w
riting G

H
L and R

JC
 have 

recom
m

ended B
SPB

 to retain qualified professionals to address other requirem
ents such as including 

but not lim
ited to construction fire safety, as w

ell as electrical and m
echanical system

s of building 
design. 

It is assum
ed that the proposed 5 or 6 storey w

ood-fram
e building w

ill not be a high building as 
defined in the B

uilding C
ode.  A

 high building im
plies significantly m

ore com
plex firefighting 

techniques w
hich are outside the scope of this report.  H

igh buildings are defined in D
ivision B

, 
C

lause 3.2.6.1.(1)(d) as buildings w
ith the upperm

ost floor level is m
ore than 18m

 above grade.   

The authors also recognize that there are issues relating to the aging population and difficulty w
ith 

evacuation; how
ever, this is a separate topic applying to all buildings, com

bustible or noncom
bustible, 

not just 5 and 6 storey w
ood-fram

e buildings. 

A
LTER

N
A

TIVE S
O

LU
TIO

N
S

This report relates to accepted solutions of D
ivision B

 of the C
ode.  This report is not intended to 

preclude A
lternative Solutions to address elem

ents outside the scope of this report, or different 
solutions to that provided in D

ivision B
.  For exam

ple, this report is not intended to preclude 
A

lternative Solutions for highrise buildings or other occupancies; it sim
ply recom

m
ends C

ode 
changes in D

ivision B
 to facilitate 5 and 6 storey w

ood-fram
e residential buildings. 
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2.0 R
ecom

m
ended C

ode C
hanges 

This Section presents the recom
m

ended C
ode changes for perm

itting 5 and 6 storey w
ood-fram

e 
buildings of residential occupancy.  The recom

m
endations are aim

ed at addressing the technical and 
process risks associated w

ith the C
ode change as identified in the Stage 1 R

eport.  The C
ode change 

recom
m

endations also takes into consideration the com
m

ents received during the Technical A
dvisory 

G
roup and Stakeholder’s m

eetings held by B
SPB

.  Subsections 2.1, 2.2 and 2.3 present the C
ode 

change recom
m

endations relating to fire, structural and building envelope requirem
ents of the 

B
uilding C

ode, respectively. 

For ease of reading the C
ode change recom

m
endations, additions are identified by red and underlined 

fonts; deletions are identified by gray font; texts that are part of the current C
ode are left as 

unform
atted texts.  

2.1 
Fire Safety (Part 3) 

A
s stated in the Stage 1 R

eport, buildings are currently lim
ited to 4 storeys due to restrictions in 

D
ivision B

, Part 3.  In order to perm
it 5 and 6 storey w

ood-fram
e buildings of residential occupancy, 

C
ode changes are recom

m
ended for Part 3, in tw

o aspects.  First, C
ode change in A

rticle 3.2.2.45 is 
recom

m
ended as the “core” C

ode change to explicitly perm
it 5 and 6 storey com

bustible constructions 
of G

roup C
 occupancy in D

ivision B
, Part 3.  Second, additional C

ode changes are recom
m

ended to 
address the related technical and process risks due to the increase in building height as identified in the 
Stage 1 R

eport.  It is noted that the C
ode change recom

m
endations are aim

ed at 5 and 6 storey w
ood-

fram
e buildings.  H

ow
ever, as the principles of fire engineering generally apply to all com

bustible 
buildings, it m

ay be appropriate to adopt the C
ode change recom

m
endations for all com

bustible 
buildings.  For discussion purposes, Table 1 is a sum

m
ary of recom

m
ended C

ode changes for D
ivision 

B
, Part 3.  The text of the recom

m
ended C

ode changes is presented as follow
s.   P

age 53  
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Table 1
Sum

m
ary of the recom

m
ended C

ode changes for D
ivision B

, Part 3.

Item
 

Issue 
Solution Proposed by the C

ode C
hange 

D
ivision B

 
R

eference 
1

B
uilding height 

Perm
it 5 and 6 storeys. 

3.2.2.45.(1) 

2
B

uilding area 
Lim

it building area to 5 storey at 1440 m
2 and 6 storey 

at 1200 m
2.

3.2.2.45.(1) 

3
B

uilding shrinkage 
A

n appendix note rem
inding designers that design of 5 

and 6 storey w
ood-fram

e buildings shall include 
consideration for shrinkage. 

A
-3.2.2.45.(1) 

4
Q

ualification of designers 
A

n appendix note stating the need for qualified 
professionals and B

est Practices G
uides. 

A
-3.2.2.45.(1) 

5
Fire rated floor assem

bly 
Increase reliability of floor FR

R
  

3.2.2.45.(5) 

6
Fire rated floor assem

bly 
A

n appendix note explaining the intent of item
 5. 

A
-.2.2.45.(5) 

7
Lim

itation on building 
physical height 

U
pperm

ost storey shall not exceed 18 m
. 

3.2.2.45.(6) 

8
Exterior cladding 

N
oncom

bustible exterior cladding.  C
om

bustible 
cladding perm

itted only if it m
eets C

A
N

/U
LC

-S134, or 
vinyl on G

W
B

 cladding. A
lso explicitly perm

it use of 
w

ood nailing elem
ents w

hen conditions are m
et. 

3.1.4.1.(1), (3), (4), 
(5), and (6) 

9
U

se of horizontal exit 
Perm

it the required exits in a floor area to be entirely 
consists of horizontal exits, if the exits lead to a floor 
area that has exit stairs. 

3.4.1.6.(1) and (3) 

10
U

se of hold-open device 
Perm

it use of hold open devices for horizontal exits. 
3.1.8.12.(1) 

11
B

alcony sprinkler 
Sprinklers in balconies exceeding 600 m

m
 in depth. 

3.2.5.13.(9) 
12

V
ertical concealed spaces 

A
ddress fire spread in vertical concealed spaces. 

3.1.11.5.(3) 

13
Exit fire separation 

Increase reliability of exit fire separation. 
3.4.4.1.(4) 

14
Exit fire separation 

A
ppendix A

 note explaining the intent of Item
 14. 

A
-3.4.4.1.(4) 

15
Lim

ited U
LC

 tested 
designs

Perm
it in A

ppendix D
-2.3.3. the use of double layer 

designs w
hen supported by appropriate fire test data. 

D
-2.3.3.(4)

16
R

eference to N
R

C
 

docum
ents

A
dd to the current list of fire test reports in D

-6.1. the 
N

R
C

 fire tests on floor and w
all assem

blies. 
D

-6.1
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R
ecom

m
ended C

ode C
hange  

B
uilding C

onstruction R
equirem

ent
Sentence 3.2.2.45.(1) 

3.2.2.45.   G
roup C

, up to 4
6 Storeys, Sprinklered 

1)
A

building classified as G
roup C

 is perm
itted to conform

 to Sentence (2) provided  

a)  
except as perm

itted by Sentences 3.2.2.7.(1) and 3.2.2.18.(2), the building is sprinklered 
throughout,

b)  it is not m
ore than 4

6 storeys in building height, and  

c)  
it has a building area not m

ore than  

 
i)  7 200 m

2 if 1 storey in building height, 
ii)  3 600 m

2 if 2 storeysin building height,
 

iii)  2 400 m
2 if 3 storeysin building height,or

iv)  1 800 m
2 if 4 storeysin building height,

 v)  1 440 m
2 if 5 storeys in building height, or

vi)  1 200 m
2 if 6 storeys in building height.

(See A
ppendix A

.)

Functional Statem
ent 

N
one 

O
bjective

N
one 

Intent

To state the application of Sentence 3.2.2.45.(2). 

R
ationale 

A
rticle 3.2.2.45 is the existing construction A

rticle for com
bustible buildings of residential occupancy 

up to 4 storeys.  It is recom
m

ended that the C
ode change to perm

it 5 and 6 storey w
ood-fram

e 
buildings be provided in A

rticle 3.2.2.45.  A
rticle 3.2.2.45 is considered as the m

ore appropriate 
A

rticle as the A
rticle has been established for com

bustible construction of G
roup C

 occupancy.  The 
C

ode currently divides G
roup C

 construction into several categories; the key categories include 2 hour 
rated noncom

bustible, any area, any height; 1 hour rated noncom
bustible, 6 storey, up to 6000 m

2; 1 
hour rated com

bustible, 4 storey, up to 1800 m
2; and the low

-rise categories (1 to 3 storeys).  A
s C

ode 
users are already fam

iliar w
ith the construction categories, it w

ould be natural to am
end the C

ode in 
A

rticle 3.2.2.45, w
hich is the 4 storey com

bustible construction category.   
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A
s discussed in the Stage 1 R

eport, A
rticle 3.2.2.45 currently em

ploys a form
ula in apportioning 

building area relative to the building height, such that the resulting  gross floor area is lim
ited to a 

m
axim

um
 of 7200 m

2:

 
1 storey × 7200 m

2 = 7200 m
2

 
2 storey × 3600 m

2 = 7200 m
2

 
3 storey × 2400 m

2 = 7200 m
2

 
4 storey × 1800 m

2 = 7200 m
2

It is recom
m

ended that the total floor area of 7200 m
2 currently in existence be kept for the 5 and 6 

storey clauses.  N
am

ely, allow
ing 5 storeys at 1440 m

2 and 6 storeys at 1200 m
2 in Sentence (1):   

 
5 storey × 1440 m

2 = 7200 m
2

 
6 storey × 1200 m

2 = 7200 m
2

B
y m

aintaining the sam
e gross building area, the technical risks as identified in the Stage 1 R

eport 
w

ill not likely increase; nam
ely:  

�
R

isk of ignition 
�

R
isk of interior fire spread beyond point of origin  

�
R

isk of fire spread to neighbouring buildings  
�

R
isk of failure of sprinkler system

 to control fire  
�

R
isk of occupants not able to recognize fire  

�
R

isk of occupants not able to evacuate the building, and  
�

R
isk of fire service unable to conduct effective operation  

This is because given the sam
e gross floor area and the sam

e fire engineering philosophy of 
com

partm
entalization and sprinkler protection, the probability of fire occurring and the consequential 

losses w
ould not change.  A

ny risks not identified by the C
ode due to the use of com

bustible m
aterial 

in construction is addressed by lim
iting the building area to 20%

 of that perm
itted for noncom

bustible 
building. 

A
s discussed in the Stage 1 R

eport, the 7200 m
2 area is selected by N

R
C

 w
hich is intended to lim

it the 
building area of com

bustible buildings to 20%
 of that of noncom

bustible buildings.  There are no 
apparent engineering principles on the selection of the 20%

; how
ever, it has been generally accepted 

by the public of B
C

 as the C
ode has been am

ended through several C
ode change cycles.  G

iven there 
is no technical substantiation at this stage to increase or decrease the 20%

, the 20%
 is recom

m
ended in 

order to m
aintain the sam

e level of perform
ance that has been deem

ed as acceptable by the B
C

 public.  
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R
ecom

m
ended C

ode C
hange  

B
uilding C

onstruction R
equirem

ent
A

ppendix A
 A

-3.2.2.45.(1) 

A
-3.2.2.45.(1)   5 and 6 Storey W

ood-Fram
e B

uildings

W
ith respect to 5 and 6 storey w

ood-fram
e buildings, care m

ust be taken by designers to properly 
address shrinkage so that deterioration caused by drying w

ill not affect the health and safety of 
building uses, intended use of building, or operation of building services.  See 5.1.4.2.  The structural 
engineer is required to identify building m

ovem
ent due to shrinkage to the design team

 and this should 
be coordinated am

ongst design professionals for their respective responsibilities in D
ivision B

, Parts 3, 
4, 5, 6, and 7.

In addition, there are elem
ents of 5 and 6 storey w

ood-fram
e buildings that require specialist expertise 

in addressing various issues such as including but not lim
ited to fire separations, fire blocking, exterior 

fire spread, and m
ixed occupancies.  Further, som

e local governm
ents m

ay not have the expertise 
required for building review

 or m
ay not w

ish to accept such risks.  The involvem
ent of a specialist 

engineer or architect w
ith fire engineering expertise, as w

ell as “B
est Practices G

uides” currently 
under developm

ent w
ill further address these issues.  

Functional Statem
ent 

N
ot applicable

O
bjective

N
ot applicable

Intent

N
ot applicable

R
ationale 

The A
ppendix A

 notes above are recom
m

ended to address process risks identified in the Stage 1 
R

eport.

Part 5 and the standards referenced by Part 4 specifically address concerns w
ith shrinkage. Part 3 has 

no specific requirem
ents for addressing environm

ental concerns.  Part 5 addresses shrinkage, in 
5.1.4.2.  H

ow
ever, Part 5 is lim

ited to the building exterior and the assem
blies separating dissim

ilar 
environm

ents.  In the case of building structure, dissim
ilar environm

ent is the difference betw
een the 

structure environm
ent and the com

pleted building environm
ent, notw

ithstanding this dissim
ilar 

environm
ent m

ust be addressed. It w
ould appropriate to address this in Part 5 except Part 5 is lim

ited 
to building envelopes and dissim

ilar environm
ents after construction.  A

 requirem
ent to consider 

shrinkage w
ould be inappropriate in Part 3.  Therefore, the A

ppendix A
 note is recom

m
ended here to 

rem
inder designers the need to coordinate the effects of shrinkage in the design of 5 and 6 storey 

buildings  
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W
ith respect to the standard of care expected of design professionals for 5 and 6 storey w

ood-fram
e 

buildings, currently there is no specific qualification of fire engineer although guidelines are being 
prepared by A

PEG
B

C
.  A

 fire engineer specialist is not recom
m

ended at this tim
e as a requirem

ent 
based on consultation w

ith A
PEG

B
C

.  H
ow

ever, it is recom
m

ended in the A
ppendix A

 note that 
engineers and architects w

ith specialized expertise in fire be involved in 5 and 6 storey projects;  these 
persons can provide advise and take liability that local governm

ents m
ay not be w

illing to accept.  
Finally, w

hen “B
est Practices G

uides” relating to 5 and 6 storey w
ood-fram

e buildings are released, 
they w

ould represent the standard of care expected of design professionals for 5 and 6 storey w
ood-

fram
e buildings.  
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R
ecom

m
ended C

ode C
hange  

B
uilding C

onstruction R
equirem

ent
Sentence 3.2.2.45.(5) 

3.2.2.45.   G
roup C

, up to 4
6 Storeys, Sprinklered 

5)
In a building that is perm

itted by Sentence (1) to be 5 or 6 storey in building height, the fire-
resistance rating required in C

lause (2)(b) and (c) shall be derived based on a m
inim

um
 of 2 layers of 

gypsum
 w

allboard on the underside if the assem
bly incorporates gypsum

 w
allboard.

(See A
ppendix A

.)

Functional Statem
ent 

F03, F04

O
bjective

O
S1.2, O

S1.3, O
P1.2, O

P1.3

Intent

To lim
it the probability of w

allboard based floor assem
blies being installed incorrectly during 

construction or dam
aged during the course of the building’s lifetim

e. 

To lim
it the probability that w

allboard based floor assem
blies exposed to fire w

ill prem
aturely fail or 

collapse during the tim
e required to achieve occupant safety and for em

ergency responders to perform
 

their duties, w
hich could lead to harm

 to persons.

R
ationale 

Sentence (5) is recom
m

ended to address reliability of the FR
R

 in floors and m
ezzanines w

hen the 
assem

blies utilize G
W

B
 as the m

eans of deriving the fire-resistance.  R
eliability is not an area of 

building construction addressed by the 2006 B
C

B
C

.  There is also no proposal in the 2010 N
B

C
C

 at 
this point to address reliability based on our review

.  H
ow

ever, it is recom
m

ended that additional 
m

easures be taken to address reliability of G
W

B
-based floor assem

blies, w
hich is a process risk 

identified and further discussed in the Stage 1 R
eport.  Participations in B

SPB
’s Technical A

dvisory 
G

roup m
eetings by the authors in Septem

ber and O
ctober, 2008 have also indicated that the fire 

engineering and regulatory com
m

unities are general supportive of this concept. P
age 59  
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R
ecom

m
ended C

ode C
hange  

B
uilding C

onstruction R
equirem

ent
A

ppendix A
 A

-3.2.2.45.(5) 
Item

 7 of T
able 1

A
-3.2.2.45.(5)   R

eliability of M
em

brane-B
ased Fire Separations

There is a concern w
ith reliability of light-w

ood fram
ing protected w

ith a single layer gypsum
 

w
allboard m

em
brane.   Experience and testing by N

R
C

 have show
n that tw

o layer gypsum
 w

allboard
designs provide a high level of reliability and resistance to dam

age and installation error.  This 
requirem

ent is not intended to preclude use of tested designs that provide an appropriate degree of 
fire-resistance in the event of failure of the m

em
brane.

Functional Statem
ent 

N
ot applicable

O
bjective

N
ot applicable

Intent

N
ot applicable

R
ationale 

It is recom
m

ended that the A
ppendix A

 notes above be included to explain the intent of the 
recom

m
ended Sentence 3.2.2.45.(5) and Sentence 3.4.4.1.(4). 
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R
ecom

m
ended C

ode C
hange  

B
uilding C

onstruction R
equirem

ent
Sentence 3.2.2.45.(6) 

3.2.2.45.   G
roup C

, up to 4
6

Storeys, Sprinklered 

6)
In a building that is perm

itted by Sentence (1) to be 5 or 6 storeys in building height, the 
building shall not be m

ore than 18 m
 in height, m

easured betw
een grade and the floor level of the top 

storey.

Functional Statem
ent 

N
one

O
bjective

N
one

Intent

To state the application of Sentence 3.2.2.45.(6).

R
ationale 

Sentence (6) is recom
m

ended in order to prevent 5 and 6 storey w
ood-fram

e buildings from
 being 

built as a high building as defined by the B
uilding C

ode.  H
igh buildings requirem

ents assum
e interior 

firefighting, lengthier evacuation tim
e and fire departm

ent access tim
e.  The requirem

ents also deal 
w

ith stack effects w
hich becom

e m
ore prom

inent in high buildings.  W
ithout further analysis, it is not 

recom
m

ended at this point to perm
it high buildings of w

ood-fram
e construction.  The w

ording of the 
18 m

 lim
itation is intended to be consistent w

ith current approach to high buildings in the C
ode.  That 

is, allow
 construction requirem

ents in Subsection 3.2.2. to determ
ine the building height based on 

num
ber of storeys and allow

 the 18 m
 criteria to the floor of the 6

th storey to determ
ine high building 

requirem
ents.  H

igh building requirem
ents are intended to address the risks associated w

ith high 
buildings and are currently provided in the C

ode in an ‘additional requirem
ent’ form

at (that is, 
Subsection 3.2.6 in addition to Subsection 3.2.2 requirem

ents).  This m
eans C

ode application is 
currently used for 6 storey noncom

bustible buildings, and it is intended to keep the approach 
consistent, on the basis that the risk associated w

ith com
bustible construction is addressed in 

Subsection 3.2.2.; the selection of the high building definition (ie. the 18 m
) should not be based on 

w
hether the building is com

bustible or noncom
bustible at this point.   A

s presented in the Stage 1 
R

eport, the risks not contem
plated by the C

ode objectives are addressed by lim
iting the building area 

to 20%
 of that of a noncom

bustible building.   
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R
ecom

m
ended C

ode C
hange 

B
uilding E

xterior C
ladding

A
rticle 3.1.3.1 

3.1.4.1.  C
om

bustible M
aterials Perm

itted 

1)
Except as required by Sentences (3), (4) and (6),A

a
building perm

itted to be of com
bustible 

construction is perm
itted to be constructed of com

bustible m
aterials, w

ith or w
ithout noncom

bustible
com

ponents.

Functional Statem
ent 

N
one 

O
bjective

N
one 

Intent

To clarify that Part 3 buildings of com
bustible construction m

ay be built w
ith com

bustible m
aterials, 

w
ith or w

ithout noncom
bustible com

ponents, except the exterior w
all construction for 5 and 6 storey 

com
bustible buildings.

To State the application of Sentences 3.1.4.1.(3), (4) and (6).

R
ationale 

The C
ode currently perm

its in Sentence 3.1.4.1.(1) com
bustible buildings to be constructed of 

com
bustible m

aterial. N
otw

ithstanding this, for 5 and 6 storey w
ood-fram

e buildings, com
bustible 

exterior cladding w
ould attribute to an increase in risk of exterior fire spread (see further discussion in 

the Stage 1 R
eport).  It is therefore recom

m
ended that the use of com

bustible m
aterial on the exterior 

w
all be lim

ited by requiring the construction to conform
 to the proposed Sentences (3), (4) and (6).   
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R
ecom

m
ended C

ode C
hange  

B
uilding E

xterior C
ladding

Sentence 3.1.4.1.(3) 

3.1.4.1.  C
om

bustible M
aterials Perm

itted 

3)
Exterior cladding on a 5 or 6 storey

building perm
itted in Sentence 3.2.2.45.(1) shall be 

noncom
bustible, except as perm

itted in Sentence (4).

Functional Statem
ent 

F02, F03

O
bjective

O
S1.2, O

P1.2

Intent

To lim
it the probability that com

bustible exterior cladding on a 5 or 6 storey com
bustible building w

ill 
contribute to the spread of fire through the exterior of the building.

R
ationale 

Sentence (3) is recom
m

ended as a ‘default’ m
easure, w

here 5 and 6 storey buildings shall have 
noncom

bustible exterior cladding.  See also recom
m

ended C
ode changes Sentence 3.1.4.1.(4) and (6). 
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R
ecom

m
ended C

ode C
hange  

B
uilding E

xterior C
ladding

Sentence 3.1.4.1.(4) 

3.1.4.1.  C
om

bustible M
aterials Perm

itted 

4)
Except for an exposing building face required by A

rticle 3.2.3.7. to be noncom
bustible, the 

exterior w
all in a 5 or 6 storey building perm

itted in Sentence 3.2.2.45.(1) is perm
itted to be clad w

ith 
com

bustible cladding provided

a) 
the exterior w

all assem
bly is constructed such that

i)  
the interior surfaces of the w

all assem
bly are protected by a therm

al barrier conform
ing to 

Sentence 3.1.5.12.(3), and

ii) 
the w

all assem
bly satisfies the criteria of Sentences 3.1.5.5.(2) and (3) w

hen subjected to 
testing in conform

ance w
ith C

A
N

/U
LC

-S134, “Fire Test of Exterior W
all A

ssem
blies”, 

or

b) 
the exterior w

all assem
bly consists of vinyl siding over gypsum

 w
allboard cladding.

Functional Statem
ent 

N
one

O
bjective

N
one

Intent

To exem
pt certain com

bustible m
aterials from

 the application of Sentence 3.1.4.1.(3) if certain 
conditions are m

et, on the basis that the m
aterials are deem

ed to insignificantly contribute to fire 
grow

th and spread.

R
ationale 

Sentence (4) is recom
m

ended to perm
it certain com

bustible exterior cladding if the exterior w
all is not 

otherw
ise required by A

rticle 3.2.3.7 to be noncom
bustible for exposure protection purposes.  W

hen 
not restricted by A

rticle 3.2.3.7, it is recom
m

ended to perm
it tw

o classes of com
bustible exterior 

cladding system
s.   

The first is if the exterior w
all m

eets C
A

N
/U

LC
-S134 “Fire Test for Exterior W

all A
ssem

blies”.  This 
category of exterior w

all system
 is taken from

 current A
rticle 3.1.5.5. w

hich perm
its com

bustible 
exterior w

alls that m
eets the S134 test in noncom

bustible buildings. This test distinguishes certain 
com

bustible claddings, w
hich have an acceptable resistance to fire spread on exterior of a building.  It 

is noted here that the application of Sentence 3.1.5.5.(1) for noncom
bustible buildings is lim

ited to 
exterior non-loadbearing w

alls; this has how
ever been om

itted in our recom
m

endation for Sentence 
3.1.4.1.(4) for com

bustible buildings.  

The second is if the exterior w
all consists of vinyl siding over G

W
B

 cladding.  This recom
m

endation 
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is based on practical consideration that vinyl is com
m

only used as an exterior cladding.  A
 vinyl over 

G
W

B
 cladding system

 has been found to provide an acceptable level of exterior fire spread based on 
the test conducted at N

R
C

 by O
leszkiew

icz
1. The N

R
C

 test predates the C
A

N
/U

LC
-S134 standard and 

is the test for w
hich the S134 standard is derived from

.  B
ased on our review

 of the test results 
presented by N

R
C

, w
e recom

m
end perm

itting vinyl on G
W

B
 as an acceptable exterior cladding 

system
, in addition to the C

A
N

/U
LC

-S134 test avenue.  In view
 that the building is fundam

entally 
perm

itted to be com
bustible, and that the building areas are kept to 20%

 of a noncom
bustible building, 

the recom
m

endations for use of com
bustible cladding as discussed above is considered reasonable. 

--1  O
leszkiew

icz, I., Fire and C
om

bustible C
ladding, http://irc.nrc-cnrc.gc.ca/pubs/cp/fir1_e.htm

l (last visited O
ctober 27, 2008), 

Institute for R
esearch in C

onstruction, N
ational R

esearch C
ouncil C

anada, O
ttaw

a, C
anada. 
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R
ecom

m
ended C

ode C
hange  

B
uilding E

xterior C
ladding

Sentence 3.1.4.1.(5) 

3.1.4.1.  C
om

bustible M
aterials Perm

itted 

5)
A

 w
all assem

bly perm
itted by Sentence (4) that includes com

bustible cladding of fire-
retardant-treated w

ood shall be tested for fire exposure after the cladding has been subjected to an 
accelerated w

eather test as specified in A
STM

 D
 2898 “A

ccelerated w
eathering of Fire-R

etardant-
Treated W

ood for Fire Testing.”

Functional Statem
ent 

N
one

O
bjective

N
one

Intent

To clarify that the w
all assem

bly m
ust be subjected to w

eathering tests before the fire tests to lim
it the 

probability that the w
eathering of the m

aterial w
ill negatively affect its ability to m

inim
ize fire grow

th 
and spread. 

R
ationale 

Sentence (5) is recom
m

ended for reasons of consistent application of the C
ode in Sentence 3.1.5.5.(4). 
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R
ecom

m
ended C

ode C
hange  

B
uilding E

xterior C
ladding

Sentence 3.1.4.1.(6) 

3.1.4.1.  C
om

bustible M
aterials Perm

itted 

6)
C

om
bustible nailing elem

ents supporting exterior cladding perm
itted in Sentence (3) and 

C
lause (4)(a) are perm

itted, provided the horizontal air space created by the nailing elem
ents does not 

exceed 25 m
m

.

Functional Statem
ent 

N
one

O
bjective

N
one

Intent

To exem
pt A

pplication of Sentence 3.1.4.1.(3), w
hich w

ould otherw
ise require noncom

bustible 
exterior cladding, on the basis that the air space of 25 m

m
 w

ould be acceptable in lim
iting the 

probability of fire spread along the exterior w
all. 

R
ationale 

Sentence (6) is recom
m

ended to perm
it practical use of w

ood nailing elem
ents (w

ood strapping), 
provided that the cavity (typically the rain screen) form

ed by the w
ood nailing elem

ents is less than 25 
m

m
 in thickness.  The 25 m

m
 thickness is intended to be consistent w

ith C
lause 3.1.11.2.(2)(d).  
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R
ecom

m
ended C

ode C
hange

U
se of H

orizontal E
xits

Sentence 3.4.1.6.(1) 

3.4.1.6  R
estricted U

se of H
orizontal Exits 

1)
Except as perm

itted by Sentences (2) and (3),horizontal exits shall not com
prise m

ore than 
one half of the required num

ber of exits from
 any floor area.

Functional Statem
ent 

F10

O
bjective

O
S3.7 

Intent

To lim
it the probability that persons w

ill not have a choice of sufficient alternative exterior exit routes 
in the event that routes to horizontal exits are blocked or obstructed in an em

ergency situation, w
hich 

could lead to delays in the evacuation or m
ovem

ent of persons to a safe place, w
hich could lead to 

harm
 to persons. 

R
ationale 

M
odification to Sentence 3.4.1.6.(1) is recom

m
ended to also include exception for the proposed 

Sentence (3), w
hich is specifically w

ritten for 5 and 6 storey w
ood-fram

e buildings.
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R
ecom

m
ended C

ode C
hange  

U
se of H

orizontal E
xits

Sentence 3.4.1.6.(3) 

3.4.1.6  R
estricted U

se of H
orizontal Exits 

3)
In a 5 or 6 storey building of residential occupancy perm

itted by Sentence 3.2.2.45.(1), 
horizontal exits can com

prise all of the required num
ber of exits from

 a floor area provided

a) 
doors of the horizontal exits are designed in conform

ance w
ith Sentences 3.1.8.12.(2), (3) and 

(4), and

b) 
the horizontal exits lead to a floor area that does not have horizontal exits com

prising m
ore 

than one half of the required num
ber of exits in that floor area.

Functional Statem
ent 

F10, F05

O
bjective

O
S3.7

Intent

To supersede the requirem
ents of Sentence 3.4.1.6.(1) and perm

it an increase in the ratio of horizontal 
exits to all exits to 100%

 for 5 and 6 storey com
bustible buildings on the basis that: 

�
5 and 6 storey com

bustible buildings w
ill be lim

ited in building area such that the travel 
distance w

ill be lim
ited,

�
such buildings are fully sprinklered, and 

�
the horizontal exits w

ill lead to another building w
here there w

ill be exit stairs w
ithin 

reasonable travel distance.

R
ationale 

H
orizontal exits are currently restricted in Sentence 3.4.1.6.(1) to com

prise up to one half (50%
) of the 

required exits from
 a floor area.  The intent is that the other 50%

 of the required exits w
ould be a type 

of exit, typically an exit stair, that leads occupants to an exterior open space or public thoroughfare.  
A

lthough not a specific C
ode objective released by N

R
C

, it is also generally agreed by the fire 
engineering com

m
unity that exits are also used for Fire D

epartm
ent access to floor areas.  Therefore, 

having m
andatory lim

itation on horizontal exits im
plicitly dem

ands a certain num
ber of exit stairs per 

building, w
hich lim

its the travel distance for fire departm
ent access to a floor area.  

In view
 of the sm

aller building area to be perm
itted for 5 and 6 storey w

ood-fram
e buildings, Sentence 

(3) is recom
m

ended to perm
it the required exits to be com

prised entirely of horizontal exits, provided 
that the horizontal exits lead to a floor area w

here horizontal exits do not com
prise m

ore than one half 
of the required num

ber of exits in that area.  B
y placing the lim

itation in C
lause (b), occupants m

ay be 
in a building w

here there are no exit stairs; how
ever, they w

ould have access to exit stairs w
ithin the 
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floor areas im
m

ediately across the firew
all.  This is schem

atically illustrated in Figure 1.  A
s show

n, 
the separation distance betw

een exit stairs w
ill rem

ain unchanged provided all buildings across the 
firew

all are of the sam
e building area.  In our opinion, given the decrease in occupant load per floor 

and travel distance as a result of sm
aller building area, the reliance on horizontal exits in a building 

w
hich is attached to buildings w

ith exit stairs w
ould not subject occupants to an undue level of risk 

beyond that accepted by the current C
ode.   

             
Figure 1.

Schem
atic illustration of a typical 4 and 6 storey building layout. 

90m
90m

20m

20m

B
A

 = 1800 m
2

60m
60m

4 storey

6 storey 

60m

B
A

 = 1200 m
2
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R
ecom

m
ended C

ode C
hange

U
se of H

old O
pen D

evices
Sentence 3.1.8.12.(1) 

3.1.8.12  H
old-O

pen D
evices 

1)
A

 hold-open device is perm
itted on a door in a required fire separation, other than an exit 

stair door in a building m
ore than 3 storeys in

building height, and on a door for a vestibule required 
by A

rticle 3.3.5.7., provided the device is designed to release the door in conform
ance w

ith Sentences 
(2), (3) and (4). 

Functional Statem
ent 

F03

O
bjective

O
S1.2 

Intent

To exem
pt certain doors from

 the application of Sentence 3.1.8.11.(1), w
hich w

ould otherw
ise require 

the door to be closed after each use, if certain conditions are m
et to autom

atically close the door under 
fire conditions. This is to lim

it the probability that fire w
ill spread from

 one fire com
partm

ent to 
another fire com

partm
ent, w

hich could lead to harm
 to persons in the other fire com

partm
ent. 

To state the application of Sentences 3.1.8.12.(2), (3) and (4). 

R
ationale 

This C
ode change is taken from

 N
R

C
’s proposed C

ode change for the 2010 N
B

C
 (N

R
C

 R
eference: 

N
B

C
05-03.01.08.12.(01)-FP,U

E-V
3_ed.doc).  U

se of hold-open devices in exits have traditionally 
been lim

ited to 3 storey buildings based on the assum
ption that stack effects w

ould render the devices 
ineffective w

hen releasing the door in a fire em
ergency.  H

ow
ever, this requirem

ent is intended to 
address exit stairs, w

here the stair shaft is a high vertical com
partm

ent, w
hich is m

ore susceptible to 
staff effects.  O

n the other hand, firew
all closures are not likely to be subjected to stack effects as it 

not typically installed in a high vertical space setting.  The 2010 C
ode change proposal clarifies this 

understanding by adding the term
 ‘stair’ to the existing Sentence.   

It considered that in 5 and 6 storey w
ood-fram

e buildings, due to the lim
itation in building area, 

firew
alls w

ill likely be used.  It has been observed, and as also supported by the N
R

C
 C

ode change 
proposal, that firew

all closures (horizontal exit doors) are frequently w
edge or prop open for 

convenience purposes, com
prom

ising the integrity of the exits.  In view
 of this, it is proposed to 

perm
it hold-open devices as proposed by N

R
C

 at this tim
e such that unw

anted alternation or 
obstruction that affect the proper functioning of horizontal exits can be addressed. 

This recom
m

ended C
ode change is not specifically lim

ited to 5 and 6 storey w
ood-fram

e buildings as 
N

R
C

 is proposing the C
ode change for all buildings.  
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R
ecom

m
ended C

ode C
hange

A
utom

atic Sprinkler System
s in B

alconies
Sentence 3.2.5.13.(9) 

3.2.5.13  A
utom

atic Sprinkler System
s

9)
N

otw
ithstanding Sentence (1), for a 5 or 6 storey building perm

itted in Sentence 3.2.2.45.(1),  
autom

atic sprinkler protection shall be provided for all unenclosed exterior balconies w
here the depth 

of the balcony is m
ore than 600 m

m
.

Functional Statem
ent 

N
one

O
bjective

N
one

Intent

To provide fire protection to balconies w
here substantial quantities of com

bustibles m
ay be stored, so 

that fire spread from
 one storey to another is inhibited.

R
ationale

A
s identified in the Stage 1 R

eport, in a 5 or 6 storey w
ood-fram

e building, there w
ould be an increase 

in risk of exterior fire spread.  The risk of ignition w
ill not likely increase; how

ever, the consequential 
loss w

ould be greater should exterior fire spread occur.  In order to address this risk, Sentence (9) is 
recom

m
ended to require m

andatory sprinklering of balconies that are m
ore than 600 m

m
 in depth. 

The selection of the 600 m
m

 depth is based on the current provision contained in D
ivision B

, Sentence 
3.2.5.13.(9) of the C

ity of V
ancouver B

uilding B
ylaw

 2007, w
hich is used as the criteria in 

determ
ining w

hen substantial quantities of com
bustibles m

ay be stored in balconies.  The rationale to 
Sentence 3.2.5.13.(9) of the V

ancouver B
uilding B

ylaw
 2007 can be found on the C

ity of V
ancouver 

w
eb site at http://vancouver.ca/ctyclerk/cclerk/020801/csb2.htm

 (last visited O
ctober 27, 2008). 
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R
ecom

m
ended C

ode C
hange

Fire Stopping of C
oncealed Spaces

Sentence 3.1.11.5.(3) 

3.1.11.5.  Fire Stopping of <H
orizontal  C

oncealed Spaces> 

3)
A

ny vertical concealed space in or attached to a 5 or 6 storeys building perm
itted in Sentence 

3.2.2.45.(1) shall be separated by construction conform
ing to A

rticle 3.1.11.7. into com
partm

ents such 
that the m

axim
um

 vertical dim
ension is not m

ore than 3 m
 and the m

axim
um

 horizontal dim
ension is 

not m
ore than

 
a) 

20m
 if the exposed construction m

aterials w
ithin the space have a flam

e-spread rating not 
m

ore than 25, or

 
b) 

10m
 if the exposed construction m

aterials w
ithin the space have a flam

e-spread rating m
ore 

than 25. 

Functional Statem
ent 

F03, F04

O
bjective

O
S1.2, O

P1.2

Intent

To lim
it the probability that certain vertical concealed spaces w

ill not be separated from
 certain other 

parts of the building, w
hich could lead to the spread of fire w

ithin these spaces, w
hich could lead to 

harm
 to persons.

To lim
it the probability that fire stopping m

aterial used to block and separate certains paces w
ill not 

rem
ain in place for a certain m

inim
um

 tim
e w

hen subjected to fire conditions, w
hich could lead to the 

spread of fire w
ithin these spaces, w

hich could lead to harm
 to persons.

To state the application of A
rticle 3.1.11.7.

R
ationale

U
nprotected concealed spaces are know

n to cause rapid fire spread.  Tall w
ood buildings w

ith 
unprotected vertical concealed spaces are particularly vulnerable as they w

ould contribute to rapid 
spread of fire betw

een storeys.  The C
ode already consists of provisions to Subsection 3.1.11 to 

address concealed spaces and the need for fire stopping and fire blocking.  H
ow

ever, review
 of the 

C
ode indicates that it does not explicitly address vertical concealed spaces.  In view

 of the increased 
vulnerability of 5 and 6 storey w

ood-fram
e buildings w

ith unprotected vertical concealed spaces, 
Sentence (3) is recom

m
ended to require fire blocking of concealed spaces into com

partm
ents.  The 

selection of the com
partm

ent dim
ension is based on a fixed height of 3 m

 and a choice of w
idth of 20 

m
 or 10 m

 depending on the exposed surface in the concealed space.  This w
ould respectively result in 

volum
es of 600 m

2 and 300 m
2 w

hich are the currently established volum
es in Sentence (1).  
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The foregoing rationale applies to all com
bustible buildings and it m

ay be appropriate to extend the 
recom

m
ended C

ode change of Sentence (3) to all com
bustible buildings, and not just 5 and 6 storey 

w
ood-fram

e buildings.  

P
age 74  

H
O

U
-2011-00026, P

art Tw
o



Ministry of Housing and Social Development  
October 28, 2008 

Page 26 of 37 pages 
  

6 Storey W
ood-Frame Building of Residential Occupancy – Stage 2 Report  

GHL File   BSP-3517.00 
RJC File  

100419.P000 
 

 100419.P001

GHL Consultants Ltd. • Read Jones Christoffersen Ltd. 

R
ecom

m
ended C

ode C
hange

Fire-R
esistance R

ating of E
xit Separations

Sentence 3.4.4.1.(4) 

3.4.4.1.  Fire-R
esistance R

ating of Exit Separations 

4)
W

here an exit fire separation is a gypsum
 w

allboard based assem
bly in a 5 or 6 storey 

building perm
itted in Sentence 3.2.2.45.(1), the assem

bly shall consists of a m
inim

um
 of 2 layers of 

gypsum
 w

allboard on each side.

(See A
ppendix A

.)

Functional Statem
ent 

F03, F05, F06

O
bjective

O
S1.2, O

S1.5, O
P1.2

Intent

To lim
it the probability that fire w

ill spread into an exit, w
hich could lead to delays or ineffectiveness 

in fire em
ergency response operations, w

hich could lead to the further spread of frie, w
hich could lead 

to dam
age to the building.

To lim
it the probability that fire w

ill spread from
 one floor area to another floor area by m

eans of an 
exit, w

hich could lead to dam
age to the building.

R
ationale

B
ased on the com

m
ents received during the Technical A

dvisory G
roup m

eetings held by B
SPB

, there 
is a general concern w

ith the reliability of an exit fire separation.  It is view
ed that the integrity of exits 

becom
es significantly m

ore im
portant in 5 and 6 storey w

ood-fram
e buildings as they are the sole 

m
eans of egress and access.  In order to increase the reliability of exit fire separations, w

here the fire-
rating of the fire separation is based on use of gypsum

 w
allboard, it is recom

m
ended to require 

m
andatory use of 2 layers of gypsum

 w
allboard on each side of the separation. P

age 75  
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R
ecom

m
ended C

ode C
hange  

Fire-R
esistance R

ating of E
xit Separations

A
ppendix A

 A
-3.4.4.1.(4) 

A
-3.4.4.1.(4)   R

eliability of M
em

brane-B
ased Exit Fire Separations

See A
-3.2.2.45.(5).

Functional Statem
ent 

N
ot applicable

O
bjective

N
ot applicable

Intent

N
ot applicable

R
ationale 

It is recom
m

ended that the A
ppendix A

 note above be included to reference the recom
m

ended A
-

3.2.2.45.(5) notes on reliability of m
em

brane-based fire separations. 
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R
ecom

m
ended C

ode C
hange  

C
om

ponent A
dditive M

ethod
A

ppendix D
 D

-2.3.3. 

D
-2.3.3.   Lim

itations of C
om

ponent A
dditive M

ethod 

3)
Except as perm

itted in D
-2.3.3.(4), W

w
allboard m

em
branes are perm

itted to be installed in 
m

ultiple layers only as listed in Table D
-2.3.4.A

 (double 12.7 m
m

 Type X
 gypsum

 w
allboard). 

4)
W

allboard m
em

branes are perm
itted to be installed in m

ultiple layers w
here appropriate fire 

test data is available to dem
onstrate the acceptability of the installation m

ethods.  Such fire tests 
include but not lim

ited to the fire tests published by N
R

C
, entitled “R

esults of Fire R
esistance Tests 

on Full-Scale Floor A
ssem

blies – Phase II”.

Functional Statem
ent 

N
ot applicable

O
bjective

N
ot applicable

Intent

N
ot applicable

R
ationale 

The current com
ponent additive m

ethod provided in D
ivision B

, A
ppendix D

 lim
its its use to 

assem
blies w

ith one layer of gypsum
 w

allboard, except as noted in Sentence (3).  It is recom
m

ended 
to am

end D
-2.3.3. to include Sentence (4) such that design professionals and A

H
Js are explicitly 

inform
ed that appropriate fire tests can be used to substantiate designs w

ith tw
o layers of gypsum

 
w

allboard based on A
ppendix D

. 

It is noted here that A
ppendix A

 is a list of standard assem
blies for Part 9 w

hereas A
ppendix D

 is a 
part of the C

ode that provides further inform
ation for engineers to design building fire separations. 
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R
ecom

m
ended C

ode C
hange  

R
eferenced Fire T

est R
eports

A
ppendix D

 D
-6.1. 

D
-6.1.   Fire Test R

eports 

(20) 
Sultan, M

.A
., Seguin, Y

.P. and Leroux, P.,  R
esults of Fire R

esistance Tests on Full-Scale Floor 
A

ssem
blies,  Internal R

eport IR
C

-IR
-764,  Institute for R

esearch in C
onstruction, N

ational 
R

esearch C
ouncil C

anada, O
ttaw

a, M
ay 1998.

(21)
Sultan, M

.A
., Latour, J.C

., Leroux, P., M
onette, R

.C
., Seguin, Y

.P. and H
enrie, J.P.,  R

esults of 
Fire R

esistance Tests on Full-Scale Floor A
ssem

blies – Phase II,  R
esearch R

eport IR
C

-R
R

-
184,  Institute for R

esearch in C
onsturction, N

ational R
esearch C

ouncil C
anada, O

ttaw
a, M

arch 
2005.

(22)
Sultan, M

.A
. and Lougheed, G

.D
., R

esults of Fire R
esistance Tests on Full-Scale G

ypsum
 

B
oard W

all A
ssem

blies,  Internal R
eport IR

C
-IR

-833,  Institute for R
esearch in C

onsturction, 
N

ational R
esearch C

ouncil C
anada, O

ttaw
a, A

ugust 2002.

Functional Statem
ent 

N
ot applicable

O
bjective

N
ot applicable

Intent

N
ot applicable

R
ationale 

The C
ode changes are recom

m
ended in D

-6.1. to add to the list of references the IR
C

-N
R

C
 fire tests 

aim
ed at determ

ining the fire-resistance of w
all and floor assem

blies. 
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2.2 
Structural (Part 4) 

The follow
ing are the recom

m
ended C

ode changes for structural aspects of the B
uilding C

ode.

R
ecom

m
ended C

ode C
hange  

D
efined T

erm
s

D
ivision A

, Sentence 1.4.1.2.(1) 

1.4.1.2.   D
efined Term

s 
1)   The w

ords and term
s in italics in this C

ode have the follow
ing m

eanings: 

D
esignated structuraleEngineer (Struct. Eng.) m

eans a person w
ho is registered or licensed to practice 

as a professional engineer under the Engineers and G
eoscientist A

ct, and a person w
ho is designated 

by the A
ssociation of Professional Engineers and G

eoscientists of B
ritish C

olum
bia as a D

esignated 
Structural Engineer

 Five and six storey w
ood-fram

e structures m
eans buildings w

hose prim
ary structural fram

ing consists 
of w

ood for either the lateral or gravity resisting system
 and are designed in accordance w

ith D
ivision 

B
 Part 3 for com

bustible construction and Part 4 for structural design.  

R
ationale 

The term
 D

esignated Structural Engineer (Struct. Eng.) needs to be defined as w
ell as five and six 

storey w
ood-fram

e structures.  These tw
o term

s w
ill be used throughout in other sections of the C

ode. 
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R
ecom

m
ended C

ode C
hange  

Professional D
esign and R

eview
D

ivision B
, Sentence 4.1.8.10.(3)  

4.1.8.10  A
dditional System

 R
estrictions 

3)   Except as required in Sentence (4),buildings having fundam
ents lateral periods T

a  of 1.0 s or 
greater and w

here Ie F
v S

a (1.0) is greater than 0.25, w
alls form

ing part of the SFR
S shall be continuous 

from
 their top to the foundation and shall not have irregularities of Type 4 or 5 as descried in Table 

4.1.8.6. 

4)   For five and six storey w
ood-fram

e structures of any period and w
here IeFvSa(1.0) is greater 

than 0.25, w
alls form

ing part of the SFR
S shall be continuous from

 their top to the foundation and 
shall not have irregularities of Type 4 or 5 as described in Table 4.1.8.6.

R
ationale 

A
t the current tim

e, m
uch w

ork is required in review
ing appropriate seism

ic design requirem
ents for 

five and six storey w
ood-fram

e buildings.  U
ntil this research can adequately address the effects of 

irregularity types 4 or 5, it w
ill be conservative to require that shear w

alls are continuous from
 their 

roof to their base.  This w
ill discourage the practice of providing large open spaces on m

ain or second 
floors for open spaces such as am

enities.  These areas w
ill require that w

ood-fram
e shear w

alls not 
include in plane discontinuities or out of plane offsets. This m

ay perhaps be relaxed at a later tim
e 

pending the results of future research. 
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R
ecom

m
ended C

ode C
hange  

D
esign B

asis for 5 and 6 Storey W
ood-Fram

e Structures
D

ivision B
, A

rticle 4.4.3 

4.4.3  Five and Six Storey W
ood-Fram

e Structures 

4.4.3.1.  D
esign B

asis for Five and Six storey W
ood-Fram

e Structures
1) 

The structural design for five and six storey w
ood-fram

e structures shall conform
 to

C
A

N
/C

SA
-O

86.1-M
 “Engineering D

esign in W
ood” and to “APEG

BC
 G

uidelines for Professional 
Engineering Services on

Five and Six Storey W
ood-Fram

e Structures” using the loads stipulated in 
Section 4.1., in accordance w

ith lim
it states design in Subsection 4.1.3.

R
ationale 

For the first introduction of five and six storey residential structures into the building code, it is 
recom

m
ended that they be highlighted as a special structure.  In addition to requiring the design 

conform
 to the C

anadian W
ood C

ode it is also recom
m

ended that the APEG
BC

 G
uideline for 

Professional Engineering Services on Five and Six Tory W
ood Fram

e Structures be referenced.  
C

urrently, it is generally agreed upon by SEA
B

C
 com

m
ittee m

em
bers review

ing considerations for 
higher w

ood fram
e buildings that special provisions are provided for in the design and construction of 

five and six storey w
ood-fram

e buildings.  In practice, there are m
any process risks associated w

ith 
the design and construction of such structures.  The intent of the guide w

ould be to ensure that these 
process risks w

ould be appropriately dealt w
ith, and guidance provided to assist engineers in design 

and construction requirem
ents.  Topics such as shrinkage, w

orkm
anship, load paths, and m

inim
um

 
draw

ing requirem
ents w

ould need to be addressed.  A
s w

ell, provisions for designing for lateral loads 
due to seism

ic and w
ind w

ould need to be addressed.  In addition, capacity design principals only now
 

introduced into C
SA

086.1 2009 w
ill need to be review

ed in lieu of taller building and likely m
odified 

to suit 5 and 6 story w
ood fram

es as w
ell as be provided as part of the guide.  It is generally agreed 

that the current practice for up to 4 stories w
ill not be adequate for Five and Six stories.  So it is 

im
portant that such a guide be prepared in order to ensure the industry is appropriately prepared. 

A
lthough it is our opinion that the guide be in place prior to a code change and referenced from

 the 
code, the legal requirem

ents of referencing and A
PEG

B
C

 guide w
ithin the code w

ould and the tim
ing 

of the G
uidelines needs to be review

ed by the province and A
PEG

B
C

. 

A
 less desirable option at the discretion of the Province w

ould be to have clause 4.4.3.1.1 reference 
the appendix A

 w
here the guide could be referenced.  If the guide is not ready at that tim

e, the 
com

m
entary could be expanded to outline the process and technical risks and suggest that designers 

partaking in this w
ork are responsible to ensure that the objective and functional statem

ents outlined in 
D

ivision B
 are m

et. 
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R
ecom

m
ended C

ode C
hange  

A
dm

inistrative Provisions
D

ivision C
, A

rticle 2.2.1.2 

2.2.1.2.  Structural D
esign 

1) 
Except as required in Sentence (2) and (3), for design carried out in accordance w

ith Part 4 of 
D

ivision B
, the designer shall be a registered professional skilled in the w

ork concerned.   

(See A
ppendix A

.) 

2)   For the design of Part 3 – five and six storey w
ood-fram

e structures carried out in accordance 
w

ith Part 4 of D
ivision B

, the designer shall be a registered professional w
ho is designated by the 

A
ssociation of Professional Engineers and G

eoscientists of B
ritish C

olum
bia as a designated 

structural engineer(Struct. Eng.) and w
ho

a)
is retained to undertake the overall responsibility for the design w

ork and field review
s of the 

prim
ary structural com

ponents of a five and six storey w
ood-fram

e structures that falls w
ithin 

the scope of A
rticle 1.3.3.2. of D

ivision A
,

b)
shall apply his or her professional (P.Eng.) seal or stam

p together w
ith his or her Struct. Eng

stam
p, w

ith signature and date to the plans and supporting docum
ents prepared by, or under

the supervision of the designated structural engineer in support of the building perm
it

application, and

c)
shall apply his or her professional (P.Eng.) seal or stam

p together w
ith his or her Struct. Eng.

Stam
p w

ith signature and date to the Letters of A
ssurance descried in D

ivision C
, Subsection 

2.2.7

3)   For the concept review
 as defined by the A

ssociation of Professional Engineers and 
G

eoscientists of B
ritish C

olum
bia, the qualifications are to also require that the concept review

er shall 
be a registered professional w

ho is designated by the A
ssociation of Professional Engineers and 

G
eoscientists of B

ritish C
olum

bia as a designated structural engineer (Struct. Eng.)

R
ationale 

It is recom
m

ended that for this code cycle of five and six storey w
ood-fram

e structures that the Struct Eng 
designation be required.  It is our opinion that load paths and proper detailing are essential to ensure that 
the gravity and lateral loads are adequately addressed. The current Struct Eng. D

esignation is generally 
considered a higher designation than P.Eng due to the additional qualifications required beyond w

hat is 
required for the P. Eng designation.  It is recom

m
ended that this higher designation be required at this tim

e. 

W
ood fram

es structures have inherent strengths due to the nature of their form
.  H

ow
ever, this inherent 

strength reduces as these structures carry higher gravity and w
ind loads due to their increased height.  A

 
thorough understanding of load paths, appropriate design practices, and adequate detailing w

ill be 
param

ount.  So until w
hich tim

e either the B
C

B
C

 requires the Struct. Eng. D
esignation for all buildings, or 

it is otherw
ise felt that the industry is w

ell versed in the challenges of the taller structures, requiring the 
higher designation of Struct. Eng. is recom

m
ended. 

It is also recom
m

ended that the concept review
er be a D

esignated Structural Engineer (Struct. Eng.) and 
that the Province adopt a concept review

 schedule sim
ilar to that of V

ancouver that has to be signed 
and sealed by the concept review

er and subm
itted as part of the building perm

it package.  T
his 

w
ould affect all buildings and not be lim

ited to just five and six storey w
ood-fram

e buildings.
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R
ecom

m
ended C

ode C
hange  

A
dm

inistrative Provisions
D

ivision C
, C

lause 2.2.4.3.(1).(f) 

2.2.4.3.  Inform
ation R

equired on Structural D
raw

ings 
3) 

Structural draw
ings and related docum

ents subm
itted w

ith the application to build shall 
indicate, in addition to those item

s specified in A
rticle 2.2.4.6. and in Part 4 of D

ivision B
 applicable 

to the specific m
aterial,  

a) 
the nam

e and address of the person responsible for the structural design,  

b) 
the date of issue of the C

ode and standards to w
hich the design conform

s, 

c) 
the dim

ensions, location and size of all structural m
em

bers in sufficient detail to enable the 
design to be checked, 

d) 
sufficient detail to enable the dead loads to be determ

ined, and 

e) 
all effects and loads, other than dead loads, used for the design of the structural m

em
bers and 

exterior cladding. 

f)   total anticipated building shrinkage per floor and lateral w
ind and seism

ic drift per floor for 
five and six storey w

ood-fram
e structures.

R
ationale 

It is our recom
m

endation that the practice for five and six storey w
ood-fram

e structures m
ust require 

that the building m
ovem

ents due to shrinkage, as w
ell as drift due to w

ind and seism
ic loads be clearly 

docum
ented on the building plans.  This w

ill ensure that others involved are aw
are of the m

ovem
ents 

that m
ust be accom

m
odated for in the design and construction for five and six storey w

ood-fram
e 

structures.  It is not the intent that these m
ovem

ents are not required to be provided for other 
structures, but w

e are specifically requesting that they be provided on the draw
ings for five and six 

storey w
ood-fram

e structures.  W
e have been retained to only address 5 and 6 story w

ood fram
e 

structures but this requirem
ent along w

ith all other anticipated building m
ovem

ents should be applied 
to all buildings.   
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R
ecom

m
ended C

ode C
hange  

T
hird Party Field R

eview
C

lause 2.2.7.2.(1)(c) 

2.2.7.2.  O
w

ner R
esponsibilities 

1) 
B

efore an ow
ner obtains a building perm

it from
 an authority having jurisdiction, the ow

ner 
shalla)

retain a coordinating registered professional to coordinate all design w
ork and field review

s 
of the registered professionals required for the project in order to ascertain that (See A

ppendix 
A

.)

i)
the design w

ill substantially com
ply w

ith the B
ritish C

olum
bia B

uilding C
ode and other 

applicable enactm
ents respecting safety, and 

ii)
the construction of the project w

ill substantially com
ply w

ith  the B
ritish C

olum
bia 

B
uilding C

ode and other applicable enactm
ents respecting safety, not including the 

construction safety aspects, and  

b)
deliver to the authority having jurisdiction letters, in the form

s set out in Schedules A
, B

-1 
and B

-2 (See the end of D
ivision C

) (See A
ppendix A

)  

c)
retain an independent third party professional engineer to field review

 a representative 
sam

pling of vertical and lateral resisting elem
ents and system

s for five and six stoery w
ood-

fram
e structures to ensure that the construction generally conform

s to the signed and sealed 
construction docum

ents for the representative area review
ed.  This review

 is to cover 
representative details for 10%

 of the total prim
ary structure.  The registered professional

engineer is to provide a signed and sealed letter to the coordinating registered professional
stating that the w

ork review
ed generally conform

s to supporting docum
ents.  The extent of 

the w
ork review

ed is to be indicated.  W
here deficiencies in construction are noted, a letter is 

to be provided w
ithin 1 day of the review

 to the engineer of record and registered 
coordinating professional indicating the nature of the deficiencies.

R
ationale 

It is recom
m

ended at least for the first code cycle of this change that a 3
rd party independent review

 be 
provided 

for 
five 

and 
six 

storey 
w

ood-fram
e 

structures 
to 

independently 
ascertain 

that 
the 

representative areas review
ed generally conform

 w
ith the construction docum

ents.  It m
ay be possible 

to elim
inate this clause once it is generally agreed that the level of field review

s being provided is 
adequate. 
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2.3 
B

uilding Envelope (Part 5) 

A
s presented in the Stage 1 R

eport, there is no recom
m

ended C
ode change for Part 5 to perm

it 5 and 6 
storey w

ood-fram
e buildings of residential occupancy, as Part 5 is a perform

ance-based C
ode. 
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C
O

N
C

LU
SIO

N

This Stage 2 R
eport provides the recom

m
ended C

ode changes to the current 2006 B
C

B
C

 w
ith respect 

to 
fire 

safety 
and 

structural 
design 

requirem
ents. 

N
o 

building 
envelope 

C
ode 

changes 
are 

recom
m

ended as D
ivision B

, Part 5 is a perform
ance-based C

ode. The C
ode change recom

m
endations 

are developed w
ith the objective to perm

it the design and construction of 5 and 6 storey w
ood-fram

e 
buildings and address the associated technical and process risks, w

hich are identified in the Stage 1 
R

eport.  C
ode change recom

m
endations provided for fire are confined to D

ivision B
, Part 3, w

hereas 
for structural changes are recom

m
ended to D

ivision A
 for defined term

s, D
ivision B

 Part 4 and 
D

ivision C
 for adm

inistrative requirem
ents.  The C

ode change recom
m

endations provided in this 
report shall not be construed as being exhaustive.  W

e understand the recom
m

endations w
ill be m

ade 
available to the B

C
 public as part of the public consultation process. 
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IN
T

R
O

D
U

C
T

IO
N

O
ver the past decade, several m

ajor urban centres w
ithin the w

estern U
nited 

S
tates have loosened restrictions lim

iting the building of w
ood-fram

e structures to 
only four-storeys. The push to am

end legislation to allow
 the building of five- or 

six-storey w
ood-fram

e structures reflects the desire of city planners to increase 
urban density and provide citizens w

ith additional affordable housing options. A
s 

w
orld steel costs continue to rise, developers have increasingly chosen w

ood 
over steel in the fram

ing of m
ulti-story buildings in jurisdictions w

here this type of 
construction is allow

ed. O
rganizations like the C

anadian W
ood C

ouncil, the 
W

estern W
ood P

roducts A
ssociation in the U

nited S
tates, and the Trees and 

Tim
ber Institute of the N

ational R
esearch C

ouncil in Italy all advocate the 
increased use of w

ood fram
e for buildings of five storeys and beyond. 

Legislation that lim
its the building of w

ood-fram
e structures to only four storeys is 

related to the concern that structures over four storeys represent a potential fire 
hazard. A

ccording to K
evin C

heung, a recognized expert in the field of m
ulti-

storey w
ood-fram

e construction, “building codes have height and area lim
itations 

on w
ood construction due to fire safety considerations” (C

heung, 2000, p.4). 
M

any of the regulations that lim
it w

ood-fram
ed structures to only four storeys 

have their origin in great urban fires such as the G
reat Fire of London in 1666 

and the B
oston Fire in 1872. In light of num

erous fire safety innovations delivered 
through m

odern technology there is little reason to continue lim
iting the height of 

w
ood-fram

ed buildings to four storeys (S
m

ith and Frangi, 2008). In jurisdictions 
w

here legislation has been am
ended to allow

 for height increases, the assurance 
that fire safety w

ould not be com
prom

ised has been central to these projects 
receiving city council approval. 

S
everal jurisdictions that have am

ended local legislation to allow
 five- or six-

storey w
ood-fram

e structures have stipulated that the ground floor be com
prised 

of non-com
bustible m

aterial. These “four-over-one” and “five-over-one” structures 
are built to construction specifications that require the first floor be m

ade of steel 
and/or concrete. These m

easures help ensure a building’s structural stability in 
the event of a fire as w

ell as add a degree of fire protection for parking garages 
or retail space located on the first floor. In S

an Francisco, a com
m

on building 
type for these projects is four-storeys of w

ood-fram
e built over a concrete ground 

floor of parking and retail space (S
pur, 2007, N

ovem
ber). 

O
ther structural considerations related to fire safety issues that have been 

incorporated into the design of “four-over-one” and “five-over-one” buildings 
include the requirem

ent that the first w
ood-fram

e storey provide 2 hours of fire 
rated construction. Jurisdictions have also stipulated that buildings m

ust contain 
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exit 
enclosures 

that 
are 

protected 
by 

2-hour 
fire 

resistive 
construction, 

pressurized 
exit 

enclosures 
and 

elevator 
shafts, 

fire 
w

alls, 
autom

atic 
fire-

sprinklers, and stand-by pow
er sources to ensure continuous operation of fire 

protection system
s. These m

odifications are designed to m
axim

ize escape tim
e 

in case of fire, particularly for occupants located on the top tw
o floors. 

A
side from

 fire safety considerations, m
ulti-floor w

ood-fram
e construction also 

faces challenges related to w
ood shrinkage, a process in w

hich the m
oisture 

content evaporates, w
hich causes changes to the physical properties of the 

w
ood. 

A
ccording 

to 
K

evin 
C

heung 
“the 

cum
ulative 

effects 
of 

m
ulti-storey 

shrinkage can cause large expanses of interior and exterior dryw
all, paneling and 

siding to buckle” (C
heung, 2000, p.3). W

ithin this R
eview

, docum
ents listed in the 

“W
orks 

C
ited” 

section 
provide 

detailed 
explanations 

on 
how

 
builders 

can 
overcom

e w
ood shrinkage challenges. 

S
eism

ic 
considerations 

also 
pose 

a 
challenge 

for 
m

ulti-storey 
w

ood-fram
e 

construction builders; how
ever, experim

entation w
ithin this field has proven that 

m
ulti-storey w

ood-fram
ed structures can w

ithstand the m
ost severe seism

ic 
event through specialized design and m

aterial usage.(rev 
06.30.08) In 2007, the 

Italian S
O

FIE
 project successfully tested a seven-storey w

ood-fram
ed structure 

on the w
orld’s largest shaking table at Japan’s N

ational Institute for E
arth 

S
cience and D

isaster P
revention.  It m

ust be noted, how
ever, that this w

ood-
fram

ed structure used specialized w
ood products such as engineered lam

inated 
m

aterial and is not directly relevant to N
orth A

m
erican typical w

ood-fram
e 

construction.
(rev 06.30.08)

In the U
nited S

tates at the U
niversity of B

uffalo, the N
ational S

cience Foundation 
has sponsored the m

ulti-university N
E

E
S

W
ood project that “seeks to take on the 

challenge 
of 

developing 
a 

seism
ic 

design 
philosophy 

that 
w

ill 
provide 

the 
necessary m

echanism
s to safely increase the height of w

ood-fram
e structures in 

active seism
ic zones” (N

E
E

S
W

ood, 2007). The N
E

E
S

W
ood project w

ill culm
inate 

in early 2009 w
hen a six-storey w

ood-fram
ed structure w

ill be shipped to M
iki 

C
ity, Japan to undergo tests sim

ilar to those conducted during the S
O

FIE
 project. 

C
O

N
T

E
X

T A
N

D
 S

C
O

PE
This S

coping R
eview

 w
ill provide analysis of the issues surrounding m

ulti-storey 
w

ood-fram
ed construction and an inventory of docum

ents related to this issue. 
The purpose of this S

coping R
eview

 is to enlarge the readers’ understanding of 
the regulatory solutions that have facilitated the construction of five- and six-
storey w

ood-fram
e buildings. The R

eview
 w

ill also strive to enhance the reader’s 
know

ledge of the various structural, seism
ic, and fire safety related challenges 

that are being addressed by those involved in the building of w
ood-fram

ed 
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structures over four storeys. This R
eview

 w
ill not attem

pt to provide a detailed 
analysis of engineering technologies that support these projects, but w

ill point to 
locations w

here inform
ation on these technologies can be located. 

D
E

FIN
IT

IO
N

S

S
IN

G
LE C

O
N

STR
U

C
TIO

N
W

ithin the context of legislation that pertains to the construction of m
ulti-storey 

w
ood-fram

ed buildings, the term
 “single construction” refers to a w

ood-fram
ed 

building, up to a m
axim

um
 of five-storeys, w

ith Type V
-1 H

our construction. Type 
V

-1 H
our construction refers to any hom

e built w
ith a “Protected W

ood Fram
e,” 

w
hich has no visible exposed w

ood, and provides 1 hour of fire resistive 
protection. “S

ingle construction” is all w
ood-fram

ed (P
ortland, O

regon. 2004). 

M
IX

ED
C

O
N

STR
U

C
TIO

N
W

ithin the context of O
regon legislation that pertains to the construction of m

ulti-
storey w

ood-fram
ed buildings, the term

 “M
ixed C

onstruction” refers to a type of 
w

ood-fram
ed 

building 
of 

six-storeys, 
w

here 
the 

basem
ent 

or 
first 

floor 
is 

constructed of Type I-Fire R
esistive N

on-C
om

bustible m
aterials that provide up 

to 3 hours of fire resistive protection in com
bination w

ith the top five-storeys that 
m

eet 
the 

design 
specifications 

of 
TypeV

-1 
H

our 
construction. 

“M
ixed 

C
onstruction” 

is 
essentially 

a 
w

ood-fram
e 

built 
upon 

one 
storey 

of 
non-

com
bustible m

aterial (P
ortland, O

regon, 2004). 

D
ISC

U
SSIO

N

1.L
ITER

A
TU

R
E R

EV
IEW

1.1 C
onsiderations of M

ulti-Storey W
ood-Fram

e C
onstruction 

A
ccording to K

evin C
heung, an expert in the field of m

ulti-storey w
ood-fram

ed 
construction and an advocate for increasing this type of construction, “three- or 
five-storey 

w
ood-fram

ed 
buildings 

offer 
econom

ical 
housing 

through 
fast 

construction speed and low
 m

aterial costs” (C
heung, 2000, p.1). H

is essay M
ulti-

S
tory W

ood-Fram
e C

onstruction (2000) discusses the structural advantages of 
w

ood-fram
e construction as w

ell as w
ood shrinkage, fire safety, and sound 

transm
ission issues related to this area. C

heung also discusses three m
ulti-

storey w
ood-fram

e construction projects in the U
nited S

tates. 
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1.1.2 Seism
ic, Structural, Fire Safety and Sound Transm

ission 
C

onsiderations
C

heung notes that w
ood is a tim

eless building m
aterial know

n for its structural 
capabilities. W

ood assem
bly offers a high strength-to-w

eight ratio, resulting in a 
low

 inertia force during a seism
ic event. The large num

ber of w
alls used in 

w
ood-fram

ed construction reduces the load shared by each w
all. These structural 

w
alls transfer the lateral load induced at the tim

e of an earthquake. D
uring recent 

earthquakes, dam
age to m

ost w
ood-fram

e structures occurred to hom
es built 

prior to m
odern seism

ic code requirem
ents. These buildings w

ere inadequately 
braced or slid off foundations because they lacked hold-dow

n bolts (C
heung, 

2000, p.2).

W
ood shrinkage m

ust be considered for w
ood-fram

e structures over three-
storeys. The use of dry lum

ber (below
 19%

 m
oisture content) w

ill m
inim

ize w
ood 

shrinkage problem
s like cracking to the finish and distress caused to plum

bing 
system

s. The effects of m
ulti-storey shrinkage can cause interior and exterior 

dryw
all, paneling, and siding to buckle. A

reas such as stairw
ells, shafts, and 

vaulted ceilings are especially vulnerable to cracking due to w
ood shrinkage. 

C
heung discusses a num

ber of building m
ethods that can help m

inim
ize w

ood 
shrinkage effects (C

heung, 2000, p.3). N
ew

 m
ore sophisticated engineered w

ood 
products are often used to increase perform

ance of w
ood w

ith respect to 
shrinkage and seism

ic response.   The issue of shrinkage is particularly critical in 
coastal B

C
 w

here lum
ber is rarely dry during the construction period and 

shrinkage issues are exacerbated due to the clim
ate.  This is an issue that w

ill 
require expertise and know

ledge on the part of the designers, contractors, trades 
and building officials. (rev 06.30.08)

Fire safety issues m
ust also be addressed w

hen increasing building height and 
area lim

itations. O
ne-hour fire-resistive construction is usually the m

inim
um

, w
ith 

higher fire endurance ratings being required for stairw
ays and exit hallw

ays. Fire-
stopping techniques are often used to prevent flam

es from
 m

oving to other areas 
of a building. D

raft-stopping is also used to prevent the m
ovem

ent of air, sm
oke, 

gas and flam
es (C

heung, 2000, p.4). 

Sound transm
ission is an im

portant design consideration if a structure is a 
m

ultiple 
fam

ily 
residential 

building. 
Lightw

eight 
gypsum

 
concrete 

and 
other 

sealers are often used to reduce sound transm
ission in w

ood-fram
e construction. 

Lightw
eight concrete, poured on the floor after fram

ing has been com
pleted, is 

often used to im
prove sound reduction (C

heung, 2000, p.4). 
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1.1.3 Advantages of W
ood-Fram

ed C
onstruction 

W
ood-fram

ed houses have a low
 energy usage, w

hen com
pared to concrete 

built structures. W
ood is easy to insulate to high standards, w

hereas concrete 
and steel construction m

ust overcom
e challenges related to therm

al bridging and 
m

oisture condensation on cold surfaces. Light m
etal fram

ing reduces therm
al 

resistance by nearly 50%
, w

hich results in increased energy use. B
ecause w

ood-
fram

ed 
construction 

is 
easily 

adaptable 
to 

any 
energy 

code, 
w

ood-fram
ed 

buildings help low
er energy bills (C

W
C

, 2002, p.4). 

W
ood-fram

ed buildings require less energy and em
it less carbon w

hen 
com

pared to concrete buildings because (E
uropean C

om
m

ission, 2006): 

�
P

roduction of m
aterials for w

ood-fram
e buildings uses less prim

ary energy 
than for concrete-fram

e buildings. 

�
The difference in life cycle em

issions betw
een w

ood and concrete fram
ed 

buildings ranged from
 30 to 130 kg of carbon per square m

eter of floor 
area.

�
From

 a lifecycle perspective, the net change in carbon stocks (tree 
biom

ass and w
ood building stocks) is insignificant w

hen using w
ood-

based building m
aterials from

 sustainably-m
anaged forests. 

W
ood-fram

ed buildings cost less to build than concrete and steel buildings
resulting in greater urban density and, presum

ably, m
ore affordable housing 

options. H
ow

ever, the use of engineered w
ood products, as com

pared to 
dim

ensional lum
ber, to m

itigate structural, seism
ic and shrinkage issues w

ill 
affect the overall cost of construction.  A

 cost benefit analysis should be 
developed to understand the true differences in cost.

(rev 06.30.08)

1.1.4 Exam
ples of M

ulti-Storey W
ood–Fram

e Buildings 
� 

The 165,000 square–foot C
opperfield H

ill retirem
ent com

m
unity building in 

M
inneapolis, M

innesota. W
ood fram

e w
as chosen for this project based on 

cost 
w

hen 
com

pared 
to 

a 
steel-concrete 

fram
e. 

The 
ease 

of 
w

ood 
construction

shortened construction tim
elines by allow

ing the project to 
be fram

ed in just over 5 m
onths (C

heung, 2000, p.5). 

�
The D

elancey S
treet Foundation Triangle C

om
plex in S

an Francisco is 
also discussed. This 325,000 square foot, seven building com

plex has four 
residential buildings over one-storey of post-tensioned concrete parking 
and retail space. The residential structures are three-storey w

ood-fram
e 

over one floor built of non-com
bustible m

aterials (C
heung, 2000, p.6). 
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� 
The G

atesw
orth building in S

t. Louis, M
issouri is a four-storey w

ood-fram
e 

building w
ith one five-storey w

ing. It contains 280,000 square feet of 
residential space plus 65,800 square feet of parking space under the 
building. 

W
ood-fram

e 
w

as 
chosen 

for 
this 

project 
because 

of 
the 

developer’s 
fam

iliarity 
w

ith 
w

ood 
fram

e 
construction. 

Fram
ing 

w
as 

com
pleted in only 15 m

onths (C
heung, 2000, p.7). 

�
D

enny P
ark A

partm
ents in S

eattle, W
ashington is a 55,000 square foot, 

six-storey, 
m

ixed-use 
building. 

The 
top 

five 
storeys 

of 
w

ood-fram
ed 

construction contains various studio, 1 bedroom
, 2 bedroom

, and 3 
bedroom

 apartm
ents. The bottom

 tw
o concrete floors contain retail space 

and a basem
ent parking garage (D

esign A
dvisor W

ebsite). 

D
enny Park A

partm
ents, Seattle, W

ashington (D
esign A

dvisor W
ebsite). 

1.2. Engineering and Technological Solutions 

1.2.1. “D
e W

iers” H
ouse – The N

etherlands 
“D

e W
iers” house, the highest m

ulti-storey tim
ber building in the N

etherlands, is 
four w

ood-fram
ed storeys over one floor of tim

ber and m
asonry. The design and 

construction of “D
e W

iers” house has encouraged acceptance of m
ulti-storey 

w
ood-fram

ed building because the project addressed challenges related to floor 
vibrations, fire resistance, and acoustic transm

ission (Jorissen &
 Leijtin, 2008). 

The structure is com
prised of a five-floor 2D

 portal fram
e in four bays and is 

designed to allow
 the floors m

axim
um

 flexibility. The fire resistance challenge 
w

as solved by increasing the dim
ension of the cross-sections. Tim

ber floors w
ere 

topped w
ith floating concrete to increase fire resistance and lim

it acoustic 
transm

ission (Jorissen &
 Leijtin, 2008). 

M
ulti-S

torey W
ood-Fram

ed S
tructures: R

equirem
ents for B

uilding B
eyond Four S

toreys 
P

age 6
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H
uis de W

iers, N
etherlands (Jorissen &

 Leijtin, 2008).

1.2.2. U
niversity of C

anterbury – N
ew

 Zealand 
P

resently, the U
niversity of C

anterbury is developing a new
 system

 for m
ulti-

storey tim
ber buildings to be used w

hen building up to 10 storeys or m
ore. 

B
uildings designed to this system

 w
ill have (B

uchanan et al, 2008, M
ay): 

�
H

eavy tim
ber beam

s, colum
ns or w

alls; 

�
Large structural m

em
bers prefabricated off-site; 

�
M

ain tim
ber structure of glulam

 (glued-lam
inated tim

ber) or lam
inated 

veneer lum
ber m

em
bers; 

�
P

ost-tensioned connections for easy building and high-seism
ic resistance; 

�
R

em
ovable partitions and cladding; and 

�
C

om
posite T-beam

 floors w
ith concrete topping on tim

ber joists. 

The perform
ance requirem

ents for buildings designed to this system
 include 

(B
uchanan et al, 2008, M

ay): 

�
W

ide open spaces, w
ith m

axim
um

 flexibility of use; 

�
R

esidential, educational or com
m

ercial use; 

�
S

afety in fire, earthquakes or extrem
e w

eather events; 

�
E

xcellent acoustic perform
ance; 

�
E

xcellent therm
al behaviour; 

M
ulti-S

torey W
ood-Fram

ed S
tructures: R

equirem
ents for B

uilding B
eyond Four S

toreys 
P

age 7
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�
D

urability for hundreds of years; 

�
Low

 levels of life-cycles energy use; and 

� 
Low

 C
O

2em
issions during construction, long-term

 use, and dem
olition. 

1.2.3. W
ood-Fram

e C
onstruction Solutions – The U

nited States
The essay M

ulti-S
tory W

ood Fram
e C

onstruction in the U
nited S

tates (2003) 
provides a technical analysis of several projects w

ithin the U
S

 that have pushed 
building code lim

its and the lim
its of w

ood as building m
aterial. The essay covers 

the technical aspects of m
ulti-storey w

ood-fram
ed construction and provides 

several exam
ples of how

 builders have m
et the challenges associated w

ith 
building 

beyond 
four-storeys. 

This 
essay 

provides 
technical 

inform
ation 

far 
beyond the scope of this review

. A
 com

plete copy of this docum
ent is available at 

the w
eb address provided below

. 

W
eb link: http://w

w
w

.tim
berdesign.org.nz/files/M

ulti-
S

torey%
20W

ood%
20Fram

e%
20C

onstruction%
20in%

20the%
20U

S
.pdf

1.2.4. Italian H
igh-Tech W

ood-Fram
ed Building Passes Seism

ic Test
O

n O
ctober 23, 2007, a seven-storey w

ooden house passed all seism
ic tests 

after being exposed to a sim
ulation of the earthquake that destroyed K

obe, 
Japan in 1995 (C

arrer, 2007). It m
ust be noted, how

ever, that the construction 
m

ethodology and m
aterials w

as unique and therefore the results of this test is not 
directly transferable to the typical N

orth A
m

erican w
ood-fram

ed building. 
(rev 

06.30.08) The test occurred on the largest “shaking table” in the w
orld, located in 

M
iki, 

Japan, 
at 

Japan’s 
N

ational 
Institute 

for 
E

arth 
S

cience 
and 

D
isaster 

P
revention. The S

O
FIE

 project (nam
ed after the research project "S

istem
a 

C
ostruttivo Fiem

m
e") is a collaboration betw

een the Trees and Tim
ber Institute 

(IV
A

LS
A

) of the N
ational R

esearch C
ouncil in Italy and the A

utonom
ous P

rovince 
of Torino, and w

as undertaken to dem
onstrate “the absolute reliability and 

safety…
of w

ood as a construction m
aterial: a valid and cost-effective alternative 

to traditional building m
ethods” (P

rogettosofie, 2007).

The seism
ic test in M

iki w
as the final com

ponent of the S
O

FIE
 project, w

hich 
exam

ined the perform
ance and capabilities of the X

-Lam
 (C

ross-Lam
inated 

Tim
ber) construction system

. The X
-Lam

 technique originated approxim
ately ten 

years ago in G
erm

any but has been recently perfected in Italy. The X
-Lam

 
system

 is com
prised of m

assive cross-lam
inated w

ooden panels that range from
 

5 to 30 centim
etres in thickness. P

anels, door openings, w
indow

s, and staircases 
are cut to size then fastened w

ith steel angles, ringed shank nails, and self-
drilling screw

s (P
rogettosofie, 2007). 
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X-Lam
 (C

ross-Lam
inated Tim

ber) C
onstruction System

 (H
olz B

uild) 

The specifications of the seven-storey house tested in M
iki w

ere 15m
 by 7.7m

 
floor plan area and 24m

 total height w
ith one pitched roof. The building w

alls
w

ere constructed of X
-Lam

 panels w
ith a thickness of 142m

m
 at the first tw

o 
floors, 125m

 on the third and fourth floor and 85 m
m

 at the last three floors. 
S

everal inner w
alls, w

ith a sam
e thickness as the outer w

alls, served as load 
carrying w

alls. The w
alls w

ere connected w
ith self-drilling screw

s. The floors 
w

ere m
ade of X

-Lam
 panels w

ith a thickness of 142m
m

 that w
ere connected to 

the w
alls by screw

s and steel brackets. The total volum
e of w

ood for the panels 
w

as around 250m
³ (Progettosofie, 2007). 

Seven-Storey, X-Lam
 System

 Seism
ic Test (P

rogettosofie, 2007)

M
ulti-S

torey W
ood-Fram

ed S
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equirem
ents for B

uilding B
eyond Four S

toreys 
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1.3 Scientific Literature – M
ulti-Storey W

ood-Fram
e C

onstruction 
W

eb link: 
http://w

w
w

.ingentaconnect.com
/content/iabse/sei/2008/00000018/00000002;jses

sionid=7usee34nfu8k7.alice

This section of the R
eview

 provides a list of abstracts that have been excerpted 
verbatim

 from
 their original source and can be located at the w

eb link address 
listed above. The M

ay 2008 edition of 
S

tructural E
ngineering International 

provides several other articles pertaining to m
ulti-storey w

ood-fram
e construction; 

how
ever, those listed below

 exam
ine the issues m

ost prevalent to this R
eview

. 

1.3.1 U
rban Tim

ber H
ouses in Vienna 

A
uthor: M

artin Teibinger  
C

ost: $25U
S

 

P
roject "M

ühlw
eg" of m

ore than 250 flats in V
ienna w

ith four-and five-storey 
tim

ber houses is described in this paper. In 2001, the building code of V
ienna 

w
as m

odified to m
ake w

ay for the establishm
ent of m

ulti-storey tim
ber houses 

w
ith up to five storeys, provided that the supporting elem

ents for the ground floor 
are m

ade of m
ineral m

aterials. In regard to m
ulti-storey apartm

ent building in 
V

ienna these building m
ethods w

ere innovative. The city of V
ienna has initiated a 

new
 focal point in public housing by prom

oting tim
ber construction through 

advertising 
a 

com
petition 

am
ongst 

property 
developers. 

These 
tim

ber 
constructions constitute som

ething of an innovation in the area of m
ulti-storey 

housing 
in 

V
ienna. 

The 
advantages 

of 
tim

ber 
buildings 

clarify 
w

hy 
tim

ber 
construction w

ill play a m
ajor role in the future: H

igh-grade prefabrication along 
w

ith shorter construction periods, m
inor construction m

aterial m
oisture and 

ecological aspects (S
tructural E

ngineering International, 2008 M
ay). 

1.3.2 C
ase Studies of M

ulti-Storey W
ood-Fram

e C
onstruction in U

SA 
A

uthor: C
heung, K

evin C
.K

. 

S
hortage of affordable housing is a problem

 shared by m
any m

ajor cities in the 
U

S
A

. 
Three- 

to 
five-storey 

w
ood-fram

e 
buildings 

offer 
econom

ical 
housing 

through low
 construction cost and high speed of construction.

In the designing of m
ulti-storey w

ood-fram
e buildings,

fire-safety and structural 
considerations are required by building codes. In addition, shrinkage and sound 
transm

ission do require special attention.  
M

ost 
A

m
ericans 

live 
in 

the 
suburbs 

in 
low

-rise 
w

ood-fram
e 

constructions, 
including single-fam

ily detached houses and one- to three-storey apartm
ents and 

condos. This has resulted in w
hat is know

n as suburban spraw
l—

w
idely spread 
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population, increasing the cost to the local governm
ent in providing streets, 

w
ater, and sew

er services. P
lanning for the shifting dem

ographics and rising land 
cost, U

S
 cities are turning to densifying housing developm

ent of in-fill projects in 
the city and new

 developm
ent projects in suburban tow

n centres. 

1.3.3 Building Tall w
ith Tim

ber: A Paean to W
ood C

onstruction 
A

uthor: R
andolph Langenbach 

C
ost: $25U

S
 

It m
ay seem

 strange at first to propose that tim
ber be used for the structural 

system
 of m

id-rise buildings. S
teel and concrete have held that position so long 

that 
the 

question 
of 

w
ood 

as 
an 

alternative 
for 

large-scale 
m

ulti-storey 
construction w

ould strike m
any people as archaic and im

practical, but until the 
m

odern age, this w
as the case. The follow

ing essay highlights som
e interesting 

exam
ples in history, concluding w

ith the 17 blim
p hangers constructed in the 

U
S

A
 during W

orld W
ar II w

hen steel w
as in short supply. E

ach of these 
structures w

as a third of a kilom
etre in length and equivalent in height to a 17 

storey building, containing a single, colum
n-free room

 (S
tructural E

ngineering 
International, 2008 M

ay). 

1.3.4 O
verview

 of D
esign Issues for Tall Tim

ber Buildings 
A

uthors: Ian S
m

ith and A
ndrea Frangi 

C
ost: $25U

S
 

Tim
ber buildings, like any others, exhibit exem

plary perform
ance w

hen m
aterials

are used appropriately, w
hen structural form

s and construction details address 
overload and serviceability requirem

ents, and w
hen geom

etry and interior layouts 
address fire safety. M

any building codes restrict tim
ber buildings to four and six 

storeys, reflecting societal consciousness of effects of conflagrations like the 
G

reat Fire of London in 1666. H
ow

ever, the regulatory landscape is changing to 
recognize contem

porary capabilities to detect, suppress and contain fires w
ithin 

buildings. This is freeing architects and engineers to fully exploit structural 
capabilities of tim

ber as a construction m
aterial. O

n the basis of the notion that 
tall m

odern tim
ber buildings m

eans those of approxim
ately 10 storeys to a 

m
axim

um
 of about 20 storeys, this paper is a com

m
entary on the m

ain structural 
engineering issues and how

 to address them
 system

ically (S
tructural E

ngineering 
International, 2008 M

ay). 

1.3.5 Fire D
esign C

oncepts for Tall Tim
ber Buildings 

A
uthors: A

ndrea Frangi; M
ario Fontana and M

arkus K
nobloch 

C
ost: $25U

S
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B
ased on the current know

ledge in the area of fire design of tim
ber structures this 

paper presents a generic fire safety concept for tall tim
ber buildings. The first part 

of the paper gives an overview
 of fire action and fire safety concepts and 

presents the m
ain differences betw

een m
edium

-rise and tall buildings w
ith regard 

to fire safety. The analysis enables the form
ulation of a generic fire safety 

concept 
for 

tall 
tim

ber 
buildings. 

In 
the 

second 
part 

of 
the 

paper 
som

e 
experim

ental results on the fire perform
ance of tim

ber structures under natural 
fire 

conditions 
relevant 

for 
tall 

tim
ber 

buildings 
are 

presented 
(S

tructural 
E

ngineering International, 2008 M
ay). 

1.3.6 N
ew

 Technologies for C
onstruction of M

edium
-Rise Buildings in 

Seism
ic Regions: The XLAM

 C
ase 

A
uthor: C

eccotti, A
rio 

C
ost: $25U

S
 

This paper reports on the outcom
es of an experim

ental test perform
ed on a full-

scale building constructed using innovative technology. The experim
ental results 

are com
pared w

ith the outcom
es of a num

erical analysis w
ith the aim

 to derive 
the behaviour factor q used in a sim

plified elastic design of the building under 
seism

ic actions (S
tructural E

ngineering International, 2008 M
ay). 

1.3.7 M
ulti-Storey Pre-stressed Tim

ber Buildings in N
ew

 Zealand 
A

uthors: 
A

ndy 
B

uchanan; 
B

ruce 
D

eam
; 

M
assim

o 
Fragiacom

o; 
S

tefano 
P

am
panin and A

lessandro P
alerm

o 
C

ost: $25U
S

 

This paper describes recent research and developm
ent of a new

 system
 for 

m
ulti-storey prestressed tim

ber buildings in N
ew

 Zealand. The new
 system

 gives 
opportunities for m

uch greater use of tim
ber and engineered w

ood products in 
large buildings, using innovative technologies for creating high-quality buildings 
w

ith 
large 

open 
spaces, 

excellent 
living 

and 
w

orking 
environm

ents, 
and 

resistance to hazards such as earthquakes, fires and extrem
e w

eather events 
(S

tructural E
ngineering International, 2008 M

ay). 

1.3.8 Perform
ance-Based Seism

ic D
esign of Six-Storey W

ood-fram
e 

Structures
A

uthors: W
eichiang P

ang and D
avid R

osow
sky 

C
ost: $25U

S
 

 This paper presents a perform
ance-based seism

ic design of a six-storey light-
fram

e w
ood building using a new

 direct displacem
ent design (D

D
D

) procedure 
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specifically developed for m
id-rise w

ood buildings. The proposed displacem
ent-

based 
design 

procedure 
uses 

norm
alized 

m
odal 

analysis 
and 

equivalent 
linearization techniques, along w

ith segm
ented shearw

all concepts, and allow
s 

engineers to select shearw
alls from

 a database of backbone curves. The m
ulti-

storey 
direct 

displacem
ent-based 

procedure 
is 

a 
prom

ising 
design 

tool 
for 

perform
ance-based seism

ic design of m
id-rise w

ood buildings because it allow
s 

consideration of m
ultiple perform

ance objectives and does not require nonlinear 
tim

e-history analysis of the com
plete structure. The proposed procedure further 

does not require the engineer to provide an estim
ate of equivalent dam

ping. The 
proposed procedure is illustrated on a six-storey building and is validated using 
nonlinear tim

e-history analysis results (S
tructural E

ngineering International, 2008 
M

ay).

1.3.9 Perform
ance and D

rift Levels of Tall Tim
ber Fram

e Buildings 
under Seism

ic and W
ind Loads 

A
uthors: A

ndreas H
eiduschke; B

o K
asal and P

eer H
aller 

C
ost: $25U

S
 

This paper discusses the potential for use of m
ulti-storey tim

ber fram
es w

hen 
subjected to earthquake and w

ind loadings. W
ith the advent of new

 technologies 
and 

m
aterials, 

such 
as 

lam
inating 

and 
com

posite-fibre 
reinforcem

ent, 
the 

perform
ance of tall spatial tim

ber fram
es can be significantly enhanced. Tw

o 
issues are of concern w

hen designing tall tim
ber fram

es: flexibility that translates 
into 

relatively 
large 

drifts 
and 

non-linearity 
that 

represents 
uncertainty 

in 
estim

ating fundam
ental periods. This article focuses on the potentials and 

lim
itations in designing tall tim

ber fram
es from

 serviceability and safety points of 
view

.
A

s part of the perm
it application, design considerations include, but are not 

lim
ited, to the splitting of w

ood m
em

bers from
 shear w

all nailing; differential 
shrinkage of w

ood, steel and concrete m
em

bers; differential shrinkage of load 
bearing w

alls w
ith and w

ithout w
ood panels; axial and flexural capacity of low

er 
floor studs; and com

pression of low
er floor w

ood plates (S
tructural E

ngineering 
International, 2008 M

ay). 

2.A
M

EN
D

IN
G

B
U

ILD
IN

G
 A

N
D

 F
IR

E
C

O
D

ES
This section of the review

 w
ill sum

m
arize the city council proceedings of three 

jurisdictions w
here construction of w

ood-fram
e buildings beyond four-storeys has 

received approval. E
ach jurisdiction has placed sim

ilar stipulations on increasing 
building height; how

ever, there are certain differences w
ithin each jurisdiction. 
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R
estrictions on building height and occupancy type in m

ulti-storey w
ood-fram

e 
structures are based on issues of fire safety. Issues such as escape tim

e and the 
ability of fire fighters to access the building in the event of a fire are central to 
these concerns.  These jurisdictions had the opportunity of crafting requirem

ents 
that are in tune w

ith the building inspection practices and fire fighting capabilities 
of their particular com

m
unities. (rev 06.30.08)

D
ue to sim

ilarities found in m
any docum

ents pertaining to this issue, only three 
sum

m
aries have been included in this S

coping R
eview

. The three exam
ples 

provided w
ere chosen because each originated from

 w
ithin a different U

S
 S

tate; 
the first from

 W
ashington, the second from

 Idaho, and the third from
 O

regon. 
A

dditional w
eb links to docum

ents from
 other jurisdictions, w

here w
ood-fram

e 
construction 

has 
m

oved 
beyond 

four-storeys, 
are 

provided 
after 

the 
three 

exam
ples.

The key risks addressed by the follow
ing com

m
unities w

ere as follow
s 

�
Fire safety risks w

ere addressed by: 

o 
sprinkler system

s, m
onitored fire protection system

, em
ergency 

pow
er, pressurized stairw

ells; and 

o 
m

axim
um

 allow
able building height. 

�
S

hrinkage and com
pression risks w

ere addressed by: 

o 
structural observation. 

�
N

oise transm
ission and seism

ic risks w
ere not addressed beyond the 

current code requirem
ents. 

2.1 B
ellevue, W

ashington-C
ity C

ouncil M
eeting 

Building C
ode Am

endm
ent Proceeding Supporting the Allow

ance of 
Five-Storey Fram

ed Buildings 
The follow

ing section of this R
eview

 has been included for the purpose of 
inform

ing the reader how
 a discussion surrounding the am

endm
ent of the 

building code to allow
 five-storey w

ood-fram
ed structures has proceeded in the 

past.

B
ellevue B

uilding O
fficial D

ivision D
irector G

regg S
chrader has stated that 

previous lim
its placed on w

ood-fram
ed construction in B

ellevue likely had to do 
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w
ith theoretical lim

its of w
ood-fram

ed design at the tim
e the code first addressed 

the issue. M
r. S

chrader has also stated he w
ould be pleased to answ

er any 
further questions related to this subject. H

e can be reached by phone at 425-452-
6451, or via e-m

ail at gschrader@
bellevuew

a.gov (S
chrader, 2008). 

O
n July 16, 2001, B

ellevue, W
ashington C

ity C
ouncil m

et to discuss am
ending 

the B
uilding C

ode to allow
 five-storey w

ood fram
ed buildings, w

ith additional fire 
and life safety features incorporated into their construction. The P

lanning and 
C

om
m

unity D
evelopm

ent D
irector stated that this initiative evolved from

 the C
ity 

of B
ellevue’s objectives of:

1) E
ncouraging the availability of m

ore, and particularly affordable, housing, 

2) M
aintaining the ability to com

pete w
ith cities in the area that now

 allow
 

five-storey w
ood fram

ed construction, and 

3) M
aintaining and enhancing fire and life safety requirem

ents for w
ood 

fram
ed structures. 

B
ellevue’s building codes are based on those adopted by the International 

C
onference of B

uilding O
fficials, the N

ational Fire P
rotection A

ssociation, and the 
W

ashington S
tate B

uilding C
ouncil. A

t the tim
e of this discussion, the 1997 

U
niform

 B
uilding C

ode specified the follow
ing for residential m

ultifam
ily buildings 

constructed in B
ellevue: 

�
Type V

, 1-H
our C

onstruction; 

�
M

axim
um

 area of 42,000 square feet; 

�
M

axim
um

 of four storeys; and 

�
M

axim
um

 buildings height of 50 feet. 

The P
lanning and C

om
m

unity D
evelopm

ent D
irector noted that a fifth storey w

as 
currently allow

ed if the first storey of the building w
as constructed of non-

com
bustible m

aterials and if the building had a sprinkler system
 and fire-resistant 

com
ponents. H

e also noted that the C
onstruction C

ode A
dvisory C

om
m

ittee 
recom

m
ended allow

ing an increase to five storeys, a 15-foot increase in building 
height, and a 25 percent increase in floor area for w

ood fram
ed structures. 

B
uilding size can be increased by providing firew

alls betw
een portions of the 

building m
eeting the m

axim
um

 square footage. The C
onstruction C

ode A
dvisory 

C
om

m
ittee recom

m
ended the follow

ing requirem
ents for five-storey w

ood-fram
ed 

buildings:
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�
N

ational Fire P
rotection A

ssociation 13 sprinkler system
 (highest level 

protection sprinkler system
) w

ith quick response sprinkler heads. 

�
P

ressurized stair enclosures and elevator shafts. 

�
E

m
ergency pow

er on site to ensure continuous operation of fire protection 
system

s.

�
M

onitored autom
atic fire protection system

. 

�
S

tructural observation to address shrinkage and com
pression issues 

associated w
ith w

ood construction. 

The P
lanning and C

om
m

unity D
evelopm

ent D
irector stated that the com

m
unities 

of B
urien, E

verett, Federal W
ay, P

ortland, S
eattle and Tacom

a have all adopted 
provisions 

allow
ing 

five-storey 
w

ood-fram
ed 

buildings 
and 

that 
B

ellingham
, 

S
horeline, and K

ing C
ounty w

ere all considering sim
ilar proposals. H

e also noted 
that the C

onstruction C
ode A

dvisory C
om

m
ittee believed allow

ing five-storey 
w

ood-fram
ed buildings offered a cost-effective alternative for B

ellevue builders 
but recom

m
ended that five-storey w

ood-fram
e structures be lim

ited to housing 
and office uses. The P

lanning and C
om

m
unity D

evelopm
ent D

irector also noted 
that the proposed B

uilding C
ode am

endm
ent w

ould allow
 non-com

bustible fire 
construction, such as concrete for the first floor, topped by five storeys of w

ood 
fram

ed construction (C
ity of B

ellevue, 2001 July). 

The 
W

ashington 
S

tate 
Fire 

M
arshall 

noted 
that 

the 
Fire 

D
epartm

ent 
had 

review
ed and w

as supportive of the proposed B
uilding C

ode am
endm

ent. The 
Fire M

arshall also noted that jurisdictions that had adopted five-storey w
ood 

fram
ed construction had not experienced any negative, unanticipated im

pacts.
The P

lanning and C
om

m
unity D

evelopm
ent D

irector stated that the additional 
height of 15 feet w

as consistent w
ith the allow

able building height of 65 feet for 
the next level of construction (C

ity of B
ellevue, 2001 July). 

C
ity C

ouncillors also noted that the additional building height w
ould provide 

greater flexibility for architectural design features and provide m
ore housing 

opportunities, particularly in the dow
ntow

n area. A
lso, that fire safety issues had 

been thoroughly discussed and evaluated by the C
onstruction C

ode A
dvisory 

C
om

m
ittee and the Fire D

epartm
ent. The P

lanning and C
om

m
unity D

evelopm
ent 

D
irector also confirm

ed that w
ood fram

ed buildings w
ere m

ore affordable than 
concrete and steel structures (C

ity of B
ellevue, 2001 July). 

The P
lanning and C

om
m

unity D
evelopm

ent D
irector concluded by stating that he 

w
as confident that the proposed am

endm
ent w

ould provide a level of protection 
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equivalent to that proposed by four-storey w
ood fram

ed structures and larger
concrete and steel structures. P

roceedings closed w
ith the B

ellevue M
ayor noting 

C
ouncil’s support for the proposal and asking staff to prepare an ordinance for 

C
ouncil’s consideration (C

ity of Bellevue, 2001 July). 

2.2 B
oise C

ity, Idaho 

O
rdinance Adding a N

ew
 C

hapter to Regulate C
onstruction of M

ixed-
U

se, H
igh D

ensity H
ousing-August 2004 

W
eb link: http://w

w
w

.cityofboise.org/city_clerk/081704/C
ouncil/o-43-04.pdf

In A
ugust 2004, B

oise C
ity, Idaho approved the addition of a new

 chapter to the 
B

oise C
ity C

ode to regulate the construction of m
ixed-use, high density housing 

located w
ithin the B

oise C
ity Fire D

epartm
ent’s R

esponse Zone. This ordinance 
allow

s a builder to use w
ood to m

ake buildings larger and taller than the code 
previously allow

ed. The ordinance w
as added because: 

�
M

oderately priced housing w
as lacking and needed in the C

ity’s dow
ntow

n 
core.

�
O

ther 
com

m
unities 

have 
solved 

the 
above 

problem
 

by 
adopting 

an 
ordinance that allow

s for less expensive building m
aterials (w

ood) to be 
utilized. 

�
The ordinance added a num

ber of life safety provisions beyond w
hat the 

previous code required, so that less expensive m
aterials (w

ood) m
ay be 

utilized. 

�
The ordinance decreases car usage, as housing w

ill be closer to w
ork and 

shopping opportunities. 

�
The ordinance increases the viability of the C

ity’s dow
ntow

n core as 
increased housing w

ill support m
ore dow

ntow
n business. 

�
The ordinance increases building alternatives available to developers. 

For single construction, the ordinance allow
s a five-storey w

ood fram
e building 

over a basem
ent parking garage w

ith a m
axim

um
 height of five storeys that does 

not exceed 65 feet in overall height. For m
ixed construction, the ordinance allow

s 
a structure to be divided into an upper and low

er building w
ith a m

axim
um

 height 
of 95 feet. The low

er building m
ay contain a basem

ent and up to three storeys 
above grade being constructed of non-com

bustible m
aterial (steel and concrete) 
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w
ith the upper building height of a m

axim
um

 of five storeys constructed of
com

bustible w
ood fram

e construction. The upper and low
er buildings are to be 

separated by a horizontal, three-hour fire-rated, floor/ceiling assem
bly. Floors 

constructed of com
bustible w

ood fram
e m

aterial are reserved for residential 
occupancy. The highest occupied level cannot exceed 75 feet above the low

est 
fire apparatus access road (B

oise C
ity, A

ugust 2004). 

This ordinance does not allow
 the square footage increase usually allow

ed w
ith 

the installation of a fire sprinkler system
 but does allow

 for an increase of 25%
 

over the area listed under the previous code. Travel distances to exits in the 
com

bustible w
ood fram

e portion of the building m
ust be reduced by 40%

 of w
hat 

the previous code allow
ed. E

xterior w
alls m

ust be constructed to be a m
inim

um
 

1-hour fire resistive and are required to have an exterior finished w
ith non-

com
bustible m

aterial. The ordinance increases the frequency of fire alarm
 

m
aintenance and sprinkler inspections from

 once a year to quarterly, and 
requires special inspection to address critical design considerations related to 
w

ood shrinkage (B
oise C

ity, A
ugust 2004). 

2.3 Portland, O
regon 

C
ity of Portland-C

hapter 24.95 Special D
esign Standards for Five 

Storey Apartm
ent Buildings 

W
eb link: 

http://w
w

w
.portlandonline.com

/A
uditor/index.cfm

?cce_28675_print=1&
c=28675

The provisions of C
hapter 24.95 allow

 for the construction of a five-storey, w
ood-

fram
e apartm

ent building. S
ingle construction buildings com

plying w
ith this 

chapter m
ay be a m

axim
um

 of five-storeys of com
bustible w

ood m
aterial. The 

occupancy of the top four floors is lim
ited to apartm

ents w
hile occupancy of the 

bottom
 

floor 
and/or 

basem
ent 

is 
lim

ited 
to 

offices; 
dining 

and 
drinking 

establishm
ents; day care facilities; retail stores, and parking spaces/garages. S

ix-
storey buildings com

plying w
ith this chapter m

ay be constructed if the first storey 
is constructed of non-com

bustible m
aterial and separated from

 five storeys of 
com

bustible m
aterial by a three hour occupancy separation (C

ity of P
ortland, 

2007 A
ugust). 

A
ll portions of the building are to be protected by an autom

atic sprinkler system
w

hich does not substitute for one-hour fire resistive construction and cannot be 
used as justification to increase the overall building area. The m

axim
um

 height of 
any building cannot exceed 65 feet, m

easured from
 the low

est level of fire 
departm

ent vehicle access to the highest point of the building, excluding any 
m

echanical, elevator or stairw
ay penthouses. A

ccess for fire fighting, rescue, and 
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related purposes state fire departm
ent vehicle m

ust be provided an access road 
and that at least 50%

 of all apartm
ents w

ith w
indow

s m
ust be reachable by a 

ladder truck. A
t least tw

o stairw
ays m

ust provide access to the roof (C
ity of 

P
ortland, 2007 A

ugust). 2.4 K
ing C

ounty, W
ashington

Five-S
torey W

ood-Fram
e C

onstruction: M
odel O

rdinance. 
W

eb link: http://w
w

w
.m

etrokc.gov/ddes/gm
pc/housing/5stryw

d.doc

2.5 C
ity of SeaTac, W

ashington. 
O

rdinance N
o. 04-1029: A

n O
rdinance am

ending S
ection 13.110.020 of the 

S
eaTac M

unicipal C
ode to allow

 five-storey, w
ood-fram

ed buildings. 
W

eb link: http://w
w

w
.ci.seatac.w

a.us/m
code/ordinances/04-1029.pdf

2.6 D
es M

oines, W
ashington. 

C
hapter 14.12 Five-S

torey W
ood-Fram

e B
uildings. 

W
eb link: 

http://w
w

w
.codepublishing.com

/w
a/desm

oines/htm
l/dm

oins14/dm
oins1412.

htm
l

2.7 Federal W
ay, W

ashington 
A

rticle IV
. Five-S

torey W
ood-Fram

e B
uildings. 

W
eb link: http://w

w
w

.m
rsc.org/m

c/fedw
ay/fedw

y05.htm
l

3.ISSU
ES A

N
D

 C
O

N
C

ER
N

S

3.1 Pre-C
om

pletion Fire Prevention 
There 

is 
not 

m
uch 

inform
ation 

related 
to 

the 
area 

of 
pre-com

pletion 
fire 

prevention. H
ow

ever, this topic m
ay be of concern as efforts to push w

ood-fram
e 

construction over four-storeys m
oves forw

ard. A
lthough there is no evidence to 

confirm
 that m

ulti-storey w
ood-fram

e structures are necessarily m
ore at risk 

during construction than after com
pletion it m

ust be noted that there m
ay be a 

phase of construction w
hen the building is m

ore vulnerable than at other tim
es. 

O
ne exam

ple of a pre-com
pletion w

ood-fram
e fire occurred at the K

earney P
laza 

A
partm

ent C
om

plex in P
ortland, O

regon in A
ugust 1999.

The five-storey w
ood-fram

ed Kearney P
laza quickly burnt to the ground. This

occurred in part because fire safety features such as fire sprinklers had yet to be 
installed as only the skeletal fram

e of the building had reached com
pletion. The 
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cause of the fire w
as unknow

n; how
ever, arson w

as suggested as a possible 
cause. To prevent this happening in the future the P

ortland Fire B
ureau’s Joint 

C
ode C

om
m

ittee considered applying new
 rules to the building of five-storey 

w
ood-fram

ed structures, including (C
ity M

ulls, 1999 O
ctober 15): 

�
P

osting an on-site security guard during hours w
hen construction is not in 

progress;

�
R

equiring construction com
panies to assign staffers or hire subcontractors 

as construction fire-prevention oversight specialists; 

�
A

ctivating sprinklers sooner in the construction progress; 

�
R

equiring builders to install shear w
alls or other stabilizing system

s to help 
ensure that critical structure com

ponents do not tip or fall into adjacent 
buildings;

�
R

equiring builders to tem
porarily com

partm
entalize buildings into sm

aller 
pieces during construction to reduce open, fire-prone spaces; 

�
R

equiring builders to m
eet w

eekly w
ith fire-bureau officials to ensure the 

builders are follow
ing preventive rules. 
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S
U

M
M

A
R

Y
The effort to am

end legislation to allow
 the building of w

ood-fram
ed structures 

over 
four-storeys 

is 
m

ulti-jurisdictional. 
O

ver 
the 

past 
decade, 

several 
m

unicipalities throughout the P
acific N

orthw
est have rew

ritten building and fire 
codes to perm

it the building of five- and six-storey m
ulti-use structures. C

om
m

on 
am

ong these jurisdictions has been the desire to increase urban density w
hile 

providing citizens w
ith additional affordable housing options. The assurance from

 
engineers, fire m

arshals, and seism
ic experts that the safeness of w

ood-fram
ed 

structures w
ould not be jeopardized by allow

ing an increase in height restrictions 
has been central to any effort to am

end previous legislation.  It should be noted, 
how

ever, that these exam
ples are not directly transferable to a province-w

ide 
initiative. In particular, the cities did not further analysis of seism

ic risk for 6 
storey w

ood-fram
e buildings as com

pared to 4 storey w
ood-fram

e buildings.  The 
cities also had the advantage of input regarding building inspection practices and 
fire fighting capabilities of their com

m
unities. (rev 06.30.08)

S
tructural experim

entation w
ithin the field of w

ood-fram
ed building has bolstered 

efforts to increase the building height beyond four storeys. P
rojects undertaken in 

several countries throughout the w
orld, including the U

nited S
tates, Italy, and 

N
ew

 Zealand, is beginning to influence the engineering com
m

unity (rev 06.30.08) that 
m

ulti-storey w
ood-fram

ed structures can w
ithstand the force of an extrem

e 
seism

ic event. E
ngineers have also tackled several structural challenges related 

to w
ood fram

e construction including sound transm
ission, w

ood shrinkage, and 
fire safety issues. It m

ust also be noted that in an era w
here environm

ental 
issues rem

ain at the forefront, w
ood-fram

ed structures exceed the sustainable 
capabilities of both concrete and steel fram

ed buildings. A
lso, w

ood fram
e 

construction projects are built faster and are m
ore cost effective than com

parable 
steel- or concrete-fram

ed buildings. 

B
eyond the issue of increased height are issues of w

hether to allow
 increased 

floor area and if there is an increased need for third party review
 of design and 

building inspections during construction.  There w
ill also likely be a need for 

increased education for the developers, contractors and the trades to support the 
successful construction of these m

ulti-storey w
ood-fram

ed buildings.

B
ased on the environm

ental benefits, recent technological im
provem

ents, and 
m

ounting evidence that concludes w
ood-fram

ed structures over four storeys are 
both safe and reliable, the effort to am

end legislation to allow
 builders to increase 

w
ood-fram

ed 
buildings 

beyond 
four 

storeys 
should 

only 
continue 

to 
gain 

m
om

entum
.
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C
odes and standards are beginning to respond to the challenge. H

ow
ever, in 

order to avoid unintended tragedies such as loss of life due to fire or collapse
during a seism

ic event or prem
ature building envelope failure, it is im

portant to 
ensure that codes are developed in a thorough and evidence-based m

anner w
ith 

appropriate opportunities for public consultation.  P
ilot testing, for instance, of 

new
 code provisions is a tried and true approach to increasing the probability of 

success in the final regulatory requirem
ents. (rev 06.30.08)
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W
O

R
K

SC
O

N
SU

LT
E

D
A

m
undson, G

.(n. d.) S
hrinkage-A

 S
pecial C

onsideration in M
ulti-S

tory W
ood-

Fram
e C

onstruction. R
etrieved M

ay 23, 2008, from
: http://w

w
w

.a-
p.com

/pdf/S
hrinkage_in_W

ood_Fram
e_C

onstruction.pdf

B
ellevue, W

ashington. S
um

m
ary M

inutes of S
tudy S

ession. (2001, July 16).
B

uilding C
ode A

m
endm

ent to A
llow

 Five-S
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uildings. 
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R
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1.0 SC
O

PE A
N

D
 C

O
N

TEXT O
F R

EVIEW
 

This report has been prepared at the request of the B
uilding and S

afety P
olicy B

ranch of the O
ffice of 

H
ousing and C

onstruction S
tandards in B

ritish C
olum

bia, and is intended to: 

� 
C

om
m

ent on the proposed changes to the code as outlined in the S
tage 2 R

eport **D
R

A
FT** 

R
ecom

m
ended B

uilding C
ode C

hanges to Perm
it 5 and 6 S

torey W
ood-fram

e B
uildings of 

R
esidential O

ccupancy, prepared jointly by G
H

L C
onsultants Ltd. and R

ead Jones C
hristoffersen 

C
onsulting E

ngineers. 

� 
Sum

m
arize our fire loss experience w

ith respect to building construction and m
ake recom

m
endations 

that could supplem
ent the proposed changes. The scope of this report is relative to com

pleted 
buildings w

ith all fire protection system
s in place, and not buildings under construction. 

� 
P

rovide com
m

entary on the risk versus the cost/benefit in im
plem

enting the different requirem
ents. 

Further, and as requested, R
K

TG
 C

onsulting E
ngineers and B

usque E
ngineering Ltd. w

ere retained to 
provide com

m
ents on the proposed changes to structural and building envelope aspects, respectively. Their 

reports are included in A
ppendices A

 and B
 to this report.  
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2.0 PR
O

PO
SED

 C
H

A
N

G
ES A

N
D

 C
O

M
M

EN
TA

R
Y 

The G
H

L S
tage 2 report developed 14 proposed P

art 3 and A
ppendix reference changes and 2 

corresponding am
endm

ents to A
ppendix D

 of the B
ritish C

olum
bia B

uilding C
ode (B

C
B

C
).  

The prim
ary recom

m
endations of the G

H
L report are to: 

� 
P

erm
it up to six storeys in building height w

hile reducing to building area for each additional storey; 

� 
Increase the reliability for floor and w

all fire separations by including a second layer of gypsum
 board; 

� 
Incorporate noncom

bustible cladding w
ith exceptions for vinyl siding and fire-retardant treated w

ood 
shakes; 

� 
A

llow
 greater use of horizontal exits and the use of hold-open devices; 

� 
P

rovide additional technical review
 to verify the integrity of com

partm
entalization. 

The approach to building area and height is consistent w
ith the evolution of the current B

C
B

C
 requirem

ents 
that perm

it the use of com
bustible construction. A

s outlined in the G
H

L report, accepting the proposed 
changes the governm

ent acknow
ledges and accepts all risks associated w

ith the C
ode changes.  

2.1 
B

U
ILD

IN
G

C
O

D
E

R
ISK

C
O

N
TEXT FO

R
 F

IR
E A

N
D

 L
IFE

S
A

FETY

A
s outlined in our report dated O

ctober 15, 2008, the context of the building area and height requirem
ents to 

perm
it com

bustible construction in the B
C

B
C

 is not reflective of m
odern technology, know

ledge, or 
construction m

ethods. O
ver tim

e, the N
ational B

uilding C
ode of C

anada (N
BC

) w
as revised to adapt to its 

different form
ats, and only in the later editions of the code w

as it m
odified based on fire research. H

ow
ever, 

the m
odifications w

ere increm
ental and today’s BC

BC
 still coincides w

ith the prem
ise from

 early 1900’s 
relative to allow

able building height and area.  

The current BC
B

C
 is legally adopted into practice and therefore constitutes the accepted m

inim
um

 level of 
risk. H

ow
ever, there is currently no m

easurable m
ethod applied in the industry to quantify the cost/benefit 

relative to the overall risk w
ithin P

art 3 of the B
C

B
C

. Therefore, a qualitative approach is required w
hich is 

m
ore prone to interpretation than a quantitative approach. The fram

ew
ork for the current building code could 

better be described as a perceived risk as even in a qualitative context, the context to w
hich fire behaviour is 

considered w
ill be dependent on the know

ledge and experience of fire behaviour relative to building 
construction. 

In the developm
ent of the building code requirem

ents for com
bustible construction in the B

C
BC

, there is no 
reference to a risk based approach through the entire history of the code originating from

 the 1941 N
B

C
. 

Further, there is no basis upon w
hich to determ

ine the basis for gauging the perceived risk as code changes 
w

ere m
ade. C

onsequently, there is currently no m
easurable m

ethod applied in the industry to quantify the 
risk/cost/benefit of a code change to increase storey height or building area in broadening the use of 
com

bustible construction.  

It follow
s that increasing the height of com

bustible buildings can achieve the intended level of fire and life 
safety if it can be show

n that the level of risk is either reduced or rem
ains consistent w

ith that expected by the 
current code. 

2.2 
R

EVIEW
 O

F P
R

O
PO

SED
B

C
B

C
C

O
D

E
C

H
A

N
G

ES IN
 TH

E G
H

L
R

EPO
R

T

The G
H

L report proposed a series of code changes sum
m

arized in Table 1.

O
ur approach to analyzing the proposed changes considers the added value of each code change relative to 

its m
aintaining or decreasing the level of fire protection and life safety risk present w

ithin the current code 
requirem

ents. The risk is then considered relative to m
agnitude of its potential increased costs, in order to 

realize w
hether the change is a cost-benefit.  

In order to qualitatively m
easure risk, each change is evaluated relative to the potential to lim

it fire spread, 
lim

it the grow
th of fire, or facilitate evacuation and exiting. This is considered in conjunction w

ith our 
experience addressing building code issues in actual fire loss applications. This approach considers each of 
the changes relative to their potential qualitative value to reduce the propensity for large loss fires. W

hen 
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considered in this context, a different approach can be used to quantify the potential cost/benefit and risk 
factors in m

aking code changes.  

The outcom
e of the analysis is supportive of the initiative to increase storey height as certain m

echanism
s 

that facilitate large loss fires are addressed. A
 sum

m
ary of our perspective on the changes is included in 

Table 1. The follow
ing is a synopsis w

ith respect to the m
ajor code changes: 

1. 
The proposal for increased height w

ill provide a greater level of fire protection and life safety to that 
currently afforded in existing four storey buildings w

here exterior fire spread is addressed through  

a. 
lim

itation on cladding system
s, and  

b. 
sprinkler protection of large concealed spaces such as roof and craw

l spaces. 

2. 
The proposal for use of vinyl siding and fire retardant treated cedar shakes w

ould require that the 
follow

ing be addressed: 

a. 
P

art 3 of the BC
B

C
 does not define vinyl siding. There is a reference to C

A
N

/C
G

SB-41.24 in 
both P

art 5 of the code and P
art 9 of the B

C
B

C
. This standard requires com

pliance w
ith 

A
S

TM
 D

635, “S
tandard Test M

ethod for R
ate of B

urning and/or E
xtent and Tim

e of B
urning 

of P
lastics in a H

orizontal P
osition.” This test m

ethod w
as developed for polym

eric m
aterials 

used for parts in devices and appliances. A
s outlined w

ithin, 

[the A
S

TM
 D

635] standard is used to m
easure and describe the response 

of m
aterials, products, or assem

blies to heat and flam
e under controlled 

conditions, but does not by itself incorporate all factors required for fire 
hazards or fire risk assessm

ent of m
aterials, products, or assem

blies under 
actual fire conditions. 

The potential variability of vinyl products and their fire perform
ance w

ould likely require 
further consideration prior to incorporating a general allow

ance for vinyl siding, w
hen 

com
pliance w

ith U
LC

-S
134 is a perform

ance solution.  

3. 
The G

H
L proposal follow

s a pattern of lim
iting building area that is consistent w

ith the current code 
m

ethodology. The proposed reduction in areas for 5 and 6 storey w
ood fram

e buildings w
ould be 

disadvantageous from
 a cost/benefit standpoint. Further consideration of building area lim

itations is 
w

arranted, as outlined later in this report. 

4. 
Fire protection rated m

em
branes are a secondary line of defense for fires developing from

 floor areas 
of sprinklered buildings. O

ur loss experience suggests that a single layer of gypsum
 board is 

sufficient to contain a floor area fire to the com
partm

ent of origin. A
 second layer w

ould add a 
substantial cost increase (2 layers of board as opposed to one) to achieve a m

inor potential 
increm

ental benefit. 

O
ther aspects of the proposed changes are discussed in the sections that follow

. A
 discussion on our loss 

experience resulting from
 the investigation of fires in existing 3 and 4 storey buildings both sprinklered and 

unsprinklered is provided in Section 3.0. A
 m

ore detailed discussion on risk/cost/benefit relative to the 
proposed changes is provided in Section 4.0.
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 908027 BC Building Policy � November 24, 2008 

SENEZ REED CALDER FIRE ENGINEERING INC 

Table 1 : GHL Proposed Code Changes and SRC Commentary 

Item Issue Solution Proposed by the Code Change Division B 
Reference SRC Comment 

1 Building height Permit 5 and 6 storeys. 3.2.2.45.(1)
Agree-in-principle 

2 Building area Limit building area to 5 storey at 1440 m2 and 6 
storey at 1200 m2.

3.2.2.45.(1) Agree-in-principle – consider cost/benefit/risk 
assessment to allow increased building areas 

3 Building shrinkage An appendix note reminding designers that design 
of 5 and 6 storey wood-frame buildings shall include 
consideration for shrinkage. 

A-3.2.2.45.(1)
Agree-in-principle – move to Part 4 Structural 

4 Qualification of designers An appendix note stating the need for qualified 
professionals and Best Practices Guides. 

A-3.2.2.45.(1) Consider further review – code and specialist 
expertise may not be available in all jurisdictions 

5 Fire rated floor assembly Increase reliability of floor FRR  3.2.2.45.(5) Consider further review - see discussion on 
risk/cost benefit 

6 Fire rated floor assembly An appendix note explaining the intent of item 5. A-.2.2.45.(5) Consider further review - see discussion on 
risk/cost benefit 

7 Limitation on building 
physical height 

Uppermost storey shall not exceed 18 m. 3.2.2.45.(6)
Agree-in-principle 

8 Exterior cladding Noncombustible exterior cladding.  Combustible 
cladding permitted only if it meets CAN/ULC-S134, 
or vinyl on GWB cladding. Also explicitly permit use 
of wood nailing elements when conditions are met. 

3.1.4.1.(1), (3), (4), 
(5), and (6) Agree-in-principle - see SRC loss experience. 

Disagree on provision of requirements for exterior 
vinyl siding or fire retardant shakes.  

9 Use of horizontal exit Permit the required exits in a floor area to be entirely 
consists of horizontal exits, if the exits lead to a floor 
area that has exit stairs. 

3.4.1.6.(1) and (3) 
Neutral – see discussion on egress 

10 Use of hold-open device Permit use of hold open devices for horizontal exits. 3.1.8.12.(1) 
Neutral – see discussion on egress 

11 Balcony sprinkler Sprinklers in balconies exceeding 600 mm in depth. 3.2.5.13.(9) Consider further review – see discussion on 
risk/cost benefit 

12 Vertical concealed spaces Address fire spread in vertical concealed spaces. 3.1.11.5.(3) Consider further review as to necessity of 
requirement 

13 Exit fire separation Increase reliability of exit fire separation. 3.4.4.1.(4) Consider further review – see discussion on 
risk/cost benefit 

14 Exit fire separation Appendix A note explaining the intent of Item 14. A-3.4.4.1.(4) Consider further review – see discussion on 
risk/cost benefit 

15 Limited ULC tested 
designs 

Permit in Appendix D-2.3.3. the use of double layer 
designs when supported by appropriate fire test 
data.

D-2.3.3.(4) Consider further review – see discussion on 
risk/cost benefit 

16 Reference to NRC 
documents 

Add to the current list of fire test reports in D-6.1. the 
NRC fire tests on floor and wall assemblies. 

D-6.1 Consider further review – see discussion on 
risk/cost benefit 
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3.0 SU
M

M
A

R
Y O

F SR
C

 LO
SS EXPER

IEN
C

E 

S
enez R

eed C
alder Forensic E

ngineering Ltd., a sister firm
 to S

enez R
eed C

alder Fire E
ngineering Inc., is 

engaged in the practice of investigating fires and analyzing building construction relative to fire grow
th and 

spread. The com
pany actively investigates hundreds of m

ostly large loss fires each year, and has directly 
exam

ined fire grow
th/spread m

echanism
s and other issues relative to com

bustible construction.  

In analyzing large loss fires in com
pleted buildings of com

bustible construction, w
e note the follow

ing 
experience: 

Floor A
rea Fires (Sprinklers)

� 
The spread of fires in sprinklered buildings of com

bustible construction has been controlled by 
sprinklers w

here the fire is initiating inside the floor area of the building. The prim
ary form

 of control in 
sprinklered buildings is by m

eans of active suppression and therefore the secondary fire-rated 
m

em
branes are only challenged w

hen the sprinkler system
 fails. D

uring the course of a sprinkler-
controlled fire, the fire rated m

em
branes act prim

arily for sm
oke control.  

� 
In unsprinklered buildings, point source floor areas fires are generally controlled to the suite or 
com

partm
ent of origin, unless aided on the exterior by com

bustible cladding. Lim
iting the spread of 

these fires internal to the building has been achieved through the current passive m
easures of the 

code in requiring com
partm

entalization.  

C
oncealed Spaces Fires

� 
Fires developing in concealed w

all and ceiling spaces have spread w
here there are deficiencies in 

the fire stopping/blocking w
ithin the cavities.  

� 
Fires developing in concealed w

all and ceiling spaces that have been properly fire blocked are 
generally contained to the concealed space. 

� 
Large fires can develop in craw

l spaces and roof cavities and im
pact the entire building structure 

either due to collapse, drop dow
n, w

ater dam
age, or the com

plications of the subsequent repair.  

Exterior Fires

� 
Large fires can develop up a com

bustible façade of a building, w
hether originating from

 w
ithin the 

floor area in an unsprinklered building or on the exterior of a building such as on a patio or balcony.  

� 
Fires that develop on the exterior of the building, w

hether sprinklered (to N
FP

A
 13R

) or 
unsprinklered, can propagate into the roof concealed space (w

hich is unsprinklered) and result in 
extensive dam

age to the building w
ell beyond the suite or area of origin of the fire.  

� 
Fires originating from

 the exterior of the building can go undetected for long periods of tim
e allow

ing 
for greater fire developm

ent before detection.  

O
ur experience in review

ing the grow
th and spread of fires in com

bustible fram
e buildings indicates that the 

w
eak points w

ithin the context of the current building code requirem
ents is not relative to the floor area but on 

the exterior and w
ithin concealed spaces of the building. These fires are m

ore likely to propagate w
ell beyond 

the localized origin, resulting in a m
uch greater fire and w

ater dam
age. Therefore, instead of having a 

localized fire confined to one suite w
ith sm

oke and w
ater dam

age on the periphery, it is not uncom
m

on to see 
entire sections of the w

ood-fram
e building fire dam

aged, w
ith the roof destroyed, and w

ater dam
age 

throughout. 
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4.0 R
ISK

/C
O

ST-B
EN

EFIT O
F PR

O
PO

SED
 C

H
A

N
G

E IM
PLEM

EN
TA

TIO
N

 

The fram
ew

ork for gathering statistical data in B
ritish C

olum
bia does not correlate w

ith the individual 
requirem

ents in the building code. Therefore, although it m
ay be possible to filter the data in an approxim

ate 
fashion to consider fire dam

age in com
bustible buildings, this inform

ation w
ill not identify aspects of 

com
bustible construction that m

ay be m
ore prone to allow

ing for large loss fires.  

If w
e consider the loss experience described in the previous section of this report, an alternative strategy 

w
ould be to regulate m

echanism
s that w

ould facilitate the developm
ent of fire propagation w

ithin w
ood-fram

e 
buildings in order to optim

ize the existing com
partm

entalization requirem
ents.  

These concepts can further allow
 considerations on a cost-benefit basis in order to incorporate changes to the 

code that add the m
ost value in lim

iting risk, w
hile forgoing other m

ore onerous changes that have only 
m

arginal value. This approach w
ould therefore consider the proposed changes in a different light and provide 

for other changes that allow
 for overall risk reduction over the current basis of the code. 

4.1 
C

O
M

PA
R

TM
EN

TA
LIZA

TIO
N

The B
C

 B
uilding code addresses fire spread internal to the building through the provision of fire separations 

betw
een residential units, public corridors, service room

s, floor areas and shafts.  

The G
H

L code changes propose m
aintaining the current concept of m

axim
um

 gross floor area that w
ould 

reduce the overall building area to 1220 m
2 for a six storey building from

 the current 1800 m
2 for a 

com
bustible sprinklered 4 storey building. In this concept, the overall fuel load betw

een firew
alls or spatially 

separated buildings w
ould not change, and correspondingly there is no qualitative increase in risk. 

H
ow

ever, this risk concept is based on a total failure of the building and the subsequent involvem
ent of all of 

the building fram
ing and contents. In isolation to the other changes proposed, increasing the building height 

w
ould facilitate fire spread and subsequent w

ater dam
age. This increase is alleviated through the code 

change proposal for noncom
bustible exterior cladding; how

ever, the greater risk to w
ater dam

age to m
ultiple 

storeys of the building w
ould still rem

ain.  

It is unclear how
 the proposal w

ould offer a significant advantage to the construction industry as it w
ould have 

the sam
e or a reduced num

ber of suites w
ithin the sam

e volum
etric space. This m

ay increase the flexibility of 
building configurations on sm

all lots, but w
ill not allow

 greater floor area available for occupancy. Therefore, 
the extent to w

hich the proposal w
ould achieve value m

ay need to be considered further from
 an econom

ic 
perspective. 

In today’s gypsum
 board protected, significantly com

partm
entalized, com

pleted w
ood fram

e buildings, the 
potential for involvem

ent of the entire structure is significantly reduced from
 the era that the height and area 

lim
itations w

ere developed (the 1910’s).  

In considering the loss experience described in the previous section, the potential for large loss fires in 
buildings can be significantly reduced through: 

1. 
C

ontrolling fire spread on the exterior of buildings in the form
 of noncom

bustible or fire spread lim
iting 

m
aterials. E

xterior cladding is the m
ost significant m

echanism
 for large loss fires spreading beyond 

the com
partm

ent of origin. 

In this regard, the proposal in the G
H

L recom
m

endations for noncom
bustible cladding w

ould achieve 
this objective. H

ow
ever, until further study is com

pleted to support the other proposed system
s, it 

w
ould be prudent to lim

it the scope to noncom
bustible construction (including U

LC
 S

134 system
s).  

2. 
E

lim
inating craw

l spaces and open roof spaces that are not sprinklered. 

3. 
P

roviding roof venting from
 the top and elim

inating open soffits above openings. 

The im
plem

entation of the above recom
m

endations w
ould substantially reduce the potential for m

ultiple fire 
com

partm
ents w

ithin a building becom
ing involved in fire, and in turn, substantially reduce the qualitative risk 

associated w
ith existing w

ood-fram
e construction. Therefore, a five and six storey w

ood-fram
e building w

ould 
be less risk than current 3 and 4 storey w

ood-fram
e buildings. 
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In doing so,

4. 
C

onsideration could be given to increasing, or m
aintaining the building area for a 4 storey 

com
bustible building (1800 m

2) in the 5 and 6 storey applications.  

This m
ethodology w

ould be consistent w
ith that adopted by som

e European countries w
hich lim

it construction 
requirem

ents through com
partm

entalization. 

It is advantageous to have com
m

ercial space on a m
ain level in today’s neighborhood housing and increased 

building density. H
ow

ever, w
hen several com

bustible buildings are constructed above noncom
bustible slabs, 

issues w
ith continuity of firew

alls im
pede the ease at w

hich these buildings can be developed w
ithin the 

current code. The use of com
m

ercial space on the low
er level generally elim

inates the need for craw
l spaces 

and w
ould consequently reduce the need for a large open area beneath m

ultiple residential suites. 

The BC
B

C
 currently has a sim

ilar fram
ew

ork for the construction of buildings above parking structures under 
the requirem

ents of 3.2.1.2. in D
ivision B

, P
art 3 of the B

C
B

C
. E

xtending this rationale to above grade 
com

m
ercial levels w

ould facilitate the provision of assem
bly, shops, and retail facilities.  

C
onceptually, this w

ould allow
 for one or tw

o levels of com
m

ercial w
ith a 2 hour slab separating com

bustible 
com

ponents. The m
ain advantage w

ould be to: 

5. 
A

llow
 firew

alls separating com
bustible buildings to term

inate at a 2 hour concrete or m
asonry 

horizontal slab at either the first or second storey. This w
ould offset the need to extend the firew

all 
through the low

er levels of the building. This delineates the building area of com
bustible construction 

and greatly increases flexibility on the low
er levels.  

The above w
ould elim

inate the risks associated w
ith concealed craw

l spaces, w
hile allow

ing construction of 
low

er levels in accordance w
ith the requirem

ents for noncom
bustible construction. This w

ould low
er the 

overall risk to the presence of com
bustible construction on the project w

ith any risks associated w
ith a 

com
m

ercial level being addressed by other parts of the B
C

BC
. The risk/cost-benefit associated w

ith these 
changes w

ould likely realize good value and m
eet the objectives of the current B

C
B

C
. 

4.2 
F

IR
E-R

A
TED

 M
EM

B
R

A
N

ES

O
ur experience relative to the perform

ance of a single layer of gypsum
 board in fire com

partm
ent exposed to 

floor area fires w
ould not support the costs associated w

ith additional layers of gypsum
 board as proposed in 

the G
H

L recom
m

endations. In unsprinklered w
ood-fram

e building fires, the fire-rated m
em

branes have 
generally lim

ited the propagation of fire to the com
partm

ent of origin. In sprinklered buildings, floor area fires 
are generally contained by the sprinkler system

. Therefore, the fire-rated m
em

brane in sprinklered buildings 
serves as a redundant passive system

 to the prim
ary active system

.  

The G
H

L proposal w
ould add significant cost to the construction of a project, reduce accessibility w

ithin the 
floors for fire departm

ents to attack concealed space fires, and increase the costs of overhaul and repair 
follow

ing a fire.

G
iven lim

ited loss experience to correlate a significant risk to fire spread, the proposal w
ould offer reduced 

cost/benefit w
ith a m

inor decrease in risk.  

4.3 
A

C
TIVE

F
IR

E
S

U
PPR

ESSIO
N

The G
H

L proposal recom
m

ends adopting the N
FPA 13 standard for sprinklers along w

ith a proposal from
 the 

C
ity of V

ancouver w
ith respect to balconies. S

ince N
FP

A
 13R

 is lim
ited to four storey buildings, this change 

w
ill be autom

atic.  

The C
ity of V

ancouver requirem
ent for sprinklers on balconies over 600 m

m
 w

as derived based on the 
presence of com

bustible cladding in buildings follow
ing experience of Vancouver Fire & R

escue Services w
ith 

barbeques on balconies. It w
as intended to address buildings sprinklered according to N

FP
A

 13R
. N

o 
technical basis could be determ

ined for the 600 m
m

 criteria.  

The potential for fire propagation from
 a balcony is proposed to be controlled through the use of 

noncom
bustible cladding m

aterials. S
ince the C

ity of V
ancouver requirem

ent w
as derived for purposes of 

addressing balconies w
ith com

bustible cladding the cost/benefit of adopting a change to balcony sprinkler 
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protection beyond the requirem
ents of N

FP
A

 13 is unlikely to add a m
easurable im

provem
ent to the overall 

life safety risk. 

4.4 
F

IR
E

A
LA

R
M

 A
N

D
 E

G
R

ESS

The concepts on fire alarm
ing contained w

ithin the BC
BC

 have not been altered in m
any years. H

ow
ever, the 

technology of m
odern addressable system

s allow
 for greater know

ledge and interpretation of data than has 
previously existed. E

gress and exiting is generally addressed in the B
C

B
C

 by regulating travel distance and 
allow

ing areas that provide tem
porary protection from

 the fire and sm
oke. The underlying presum

ption is that 
people w

ill leave w
hen the alarm

 sounds.  

B
uildings are often designed and separated for purposes of determ

ining construction requirem
ents but are 

interactively dependent from
 a fire alarm

 standpoint. A
ddressing evacuation concepts and m

ovem
ent of 

people to increasing zones of safety through horizontal exiting and/or m
ovem

ent to increasing levels of 
protection allow

s the fire departm
ent better facility to source the fire and facilitate evacuation on a priority 

basis. The G
H

L proposal to allow
 for horizontal exits is a global issue and should be considered for all 

applications, and not just five and six storey applications.  

The hum
an behavioural response to fire alarm

s has been researched in recent years, and the value of 
delivering inform

ation to occupants during a fire alarm
 condition provides a form

idable w
ay to effect a 

controlled evacuation and address behaviour response issues. These concepts are unaddressed in the 
current prescriptive fram

ew
ork of the code.  

A
pplying a global approach incorporating horizontal m

ovem
ent w

ould be advantageous in directing 
evacuation to those that m

ay be reluctant to use or access stairs, such as persons w
ith disabilities and 

seniors.  

S
om

e sim
ple m

easures that w
ould add value at relatively low

 cost include: 

� 
The provision of a voice com

m
unication system

, 

� 
The use of at least one horizontal exit w

ithin a floor area (through a firew
all) or the provision of a 

subdivided public corridor into tw
o zones, 

� 
U

sing staged alarm
ing betw

een fire alarm
ed buildings.  

The above w
ould be a high value offsetting m

easure in lieu of placing further restrictions on building area and 
w

ould address the specific issues associated w
ith increased building area - evacuation.  

4.5 
F

IR
E

D
EPA

R
TM

EN
T R

ESPO
N

SE

The G
H

L report indicates that the prim
ary fire departm

ent response, given a sprinklered building w
ould be 

entry into the building to suppress the fire.  

This is consistent w
ith our observations of fire departm

ent response in 3 and 4 storey existing w
ood-fram

e 
buildings, including unsprinklered buildings. H

ow
ever, w

hen fires have extended beyond the com
partm

ent of 
origin due to fire spread in concealed spaces, there has been a need for aerial ladders to assist in fire 
suppression.  

A
dditional design features that w

ould support fire suppression could include: 

� 
The provision of fire w

alls to separate building com
ponents – allow

s one building to be used as a 
staging area for evacuation and suppression activities, 

� 
The provision of access to attic spaces from

 any stairs.  

Further, consideration could be given to: 

� 
R

each and availability of aerial ladders to portions of the building perim
eter, 

� 
W

ater supply availability in the event of a sprinkler system
 failure. 
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5.0 SU
M

M
A

R
Y 

This report review
s the proposed building code changes to perm

it 5 and 6 storey residential buildings. These 
changes are being evaluated in the context of the B

C
 G

overnm
ent’s m

andate to consider 5 and 6 storey 
buildings as a m

eans to achieve m
ore cost-effective housing.  

The proposed Part 3 changes to the building code are technically supportable w
ithin the context of the current 

code requirem
ents. The approach developed in this report provides a qualitative rationale to support 5 and 6 

storey w
ood-fram

e buildings. The approach: 

� 
P

rovides a basis to allow
 for greater building areas than proposed in the changes w

here w
ood-

fram
ing, com

bustible construction is used. 

� 
S

upports changes that lim
it w

ood-fram
e construction conditions that facilitate the potential for large 

loss fires in com
bustible buildings. 

� 
W

eighs the benefit of adding layers of gypsum
 board to increase redundancy on secondary passive 

fire m
em

branes w
here experience has show

n that single layered m
em

branes have been effective. 

� 
Im

proves 
safety 

and 
reduces 

risk 
w

ith 
m

odern 
fire 

alarm
 

technology 
and 

strategize 
com

partm
entalization. 

� 
R

ecognizes the available resources of m
odern fire departm

ents.  

This approach offers a better cost-benefit balance in w
eighing the potential value in the context of fire life 

safety that each change requires in com
bustible buildings constructed under the current B

C
B

C
 com

bustible 
construction requirem

ents. A
pplying a risk/cost-benefit approach could allow

 for increased building areas of 
com

bustible construction. 

O
ur research into the conceptualization of building area and height requirem

ents indicates that the technical 
form

ulation in defining the lim
its is lacking foundation, and does not address the potential that can be realized 

w
ith today’s know

ledge of fire science, m
odern construction m

aterials and m
ethods, decades of 

im
provem

ents to fire alarm
 technology, and today’s understanding of hum

an response to fires and alarm
. This 

is outside the lim
ited scope of the current proposed changes; how

ever, it could be addressed. 
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Letter from
 B

usque Engineering Ltd. on 
Environm

ental Envelope A
spects of Proposed C

ode C
hanges 
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